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ABSTRACT 
Performance measurement has become evermore critical to business success and 
has been subject to a considerable amount of research and attention over the past 
two decades The inadequacy of traditional financially based performance 
measurement and the introduction of non-financial measures have been the 
triggers for much of this research and attention. Moreover, the Egan and Latham 
reports have advocated performance improvement in the construction industry, 
with performance measurement being a key element. Many frameworks and tools 
have been developed to address the recent advancements in the area. The 
frameworks / tools most utilised in the UK construction industry are the Key 
Performance Indicators (KPI), the European Foundation for Quality Management 
(EFQM) Excellence Model, and the Balanced Scorecard. Other frameworks have 
been utilised in other countries, such as the Baldrige Excellence Model in the 
USA, and further frameworks exist in literature. Construction companies have had 
to face the dilemma of choosing among the different performance measurement 
frameworks / tools available, or face the confusion that can be caused by using 
more than one simultaneously. Hence, the aim of this research is to develop a 
framework that measures business performance in a more comprehensive manner. 
The scope of the research is to focus on construction contracting organisations, as 
a proof of concept, with possible future modifications / generalisations to other 
types of construction companies. An analysis of the gaps in knowledge in 
business performance measurement, conducted based on the literature review, 
came to confirm the need for this research. 
Research on the effect of strategic management on business success has had 
mixed results, but the general tendency in research is that organisations engaging 
in strategic management outperform those that do not. The failure of strategic 
management to deliver the expected results in some companies has been linked to 
insufficient strategic control and measurement. Therefore, the framework to be 
developed in this research needs to be linked to the strategic management process 
of the organisation. 
iv 
The initial concept adopted in this research to pursue the development of a more 
comprehensive framework was through the merging of existing well-established 
frameworks into a `hybrid' comprehensive framework. Accordingly, a theoretical 
framework was developed, by combining the criteria / perspectives and 
underlying logic of the EFQM and Baldrige Excellence Models and the Balanced 
Scorecard. The framework was subjected to the empirical feedback of expert 
interviews and case studies, and consequently modified. The developed 
framework was found to resemble excellence models in its format and method of 
measuring performance. Furthermore, the results of a questionnaire survey 
revealed that each of the founding frameworks (Excellence Models and Balanced 
Scorecard) have different purposes and functions in organisations, and the attempt 
to merge them into a hybrid framework diluted these functions. Thus, the hybrid 
framework concept used to address the comprehensive framework aim was 
modified to a concept that differentiates between excellence and strategic 
performance and uses separate tools for measuring each in the framework, while 
integrating their functions. This alternative concept of developing the 
comprehensive framework was termed an `integrated' framework concept. Thus, 
an `integrated methodology' was devised that relates excellence and strategic 
performance measurement to the strategic management process. 
A `Construction Strategy Map' was devised to measure strategic performance in 
the framework, based on the strategy map feature of the Balanced Scorecard but 
adapted for construction contracting organisations. An illustrative case study was 
presented to show how the Construction Strategy Map was used to develop an 
organisational strategy map in a major UK contracting organisation. Another tool 
for measuring excellence performance in the framework, the `Construction 
Excellence Model', was also devised, and based on the initial hybrid framework 
previously developed in this research. A statistical analysis was used to confirm 
the model that addressed the issues of reliability and validity of the questionnaire 
survey as a measuring instrument, evaluated the criteria and sub-criteria of the 
model using confidence intervals and factor analysis, and computed empirical 
weights of the model criteria using factor regression coefficients. The 
performance measurement framework in its entirety, as well as its components 
(the integrated methodology, the Construction Strategy Map, and the Construction 
V 
Excellence Model) were validated through expert feedback. The framework was 
further evaluated in terms of performance measurement frameworks in business 
and construction management literature and the performance improvement 
techniques of six sigma, lean construction, knowledge management and 
sustainable construction, to strengthen its external validity. Finally, the 
conclusions, benefits and limitations of the framework, recommendations to 
industry and possible further work in research were discussed. 
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CHAPTER 1 INTRODUCTION 
0 
1.1 BACKGROUND AND NEED FOR RESEARCH 
1.1.1 Business Performance Measurement 
Over the past century, the evaluation of organisational business performance has 
predominantly focused on financial aspects, due to the advancements in 
performance measurement originating mainly from financial and managerial 
accounting. Recently, in the past two decades, literature has criticised the sole use 
of financial indicators in performance evaluation because financial ratios 
themselves might not be reliable due to the use of `creative accounting' practices 
in some companies, especially failing ones (Arditi, Koksal, and Kale 2000). 
Furthermore, researchers have realised that factors other than financial can 
contribute to company performance. For example, Russell and Zhai (1996) 
realised that economic variables could have a considerable impact on company 
performance, especially in construction, and Arditi, Koksal and Kale (2000) 
attempted. to identify the various causes of failure of construction companies and 
concluded that the dominant factors are organisational (human and organisation) 
and environmental (macroeconomic and industry), while financial performance 
indicators are symptoms rather than determinants. 
In the general area of managerial accounting, Kaplan and Norton (1992,1993 and 
1996) identified that managers need much more than financial indicators to 
evaluate company performance. They developed the "Balanced Scorecard" 
concept where non-financial perspectives (leading indicators) precede and cause 
financial performance (lagging indicators). The scorecard contains a balanced 
view of four company perspectives, namely: financial; customer; internal business 
processes; and learning and growth. Although the Balanced Scorecard has been 
widely accepted and adopted by firms (Roest 1997), it has been criticised as not 
I 
providing a complete performance measurement system (Sinclair and Zairi 
1995a), thus indicating the need for a more comprehensive system. 
On the other hand, and in the field of quality management, national quality awards 
emerged in 
'many 
countries promoting criteria for business excellence. The 
Malcolm Baldrige National Quality Award in the U. S. (NIST 2004) and the 
European Foundation for Quality Management (EFQM) Excellence Model in 
Europe (EFQM 2004; van der Wiele, Dale and Williams 2000) are the most 
popular of these awards. The models identify the criteria companies need to focus 
on, and thus measure, and require the use of performance indicators in some of 
them. Both models have their similarities and differences as they were both 
derived from the core concepts of Total Quality Management (Tummala and Tang 
1994). 
Many other performance measurement frameworks have been developed in 
literature and view business performance from different perspectives. The 
existence of these many performance frameworks have lead companies to: either 
choose one of them, and thus miss important performance aspects measured by 
other frameworks; or use more than one framework at the same time, which can 
lead to initiative/work overload and confusion (Hobbs and Murphy, 2001). 
Therefore, a need exists to develop a comprehensive performance measurement 
framework to overcome the difficulties of dealing with more than one framework. 
This need has been previously identified in literature and expressed in the 
attempts to develop comprehensive frameworks or best practice models (Bassioni, 
Price and Hassan 2004a; Fountain 1998; Kanji 2001; and Neely and Adams 
2001). 
In order to build on the existing frameworks, the proposed framework should 
include the areas/perspectives of performance measurement in these frameworks. 
Hence, the proposed framework should combine the performance 
areas/perspectives of the Balanced Scorecard, Quality Management Models, and 
other relevant aspects in literature, as shown in Figure 1.1. 
2 
Balanced Quality Models' Other Relevant 
Scorecard Criteria Aspects 
Perspectives 
Adaptation to the Construction Industry 
Single 
Performance 
Measurement 
Framework 
Figure 1.1: The Proposed Development of a Comprehensive 
Performance Measurement Framework in Construction 
The first research need thus, can be identified as the development of a more 
comprehensive performance measurement framework that combines the 
performance factors and logic of the Balanced Scorecard, Quality Management 
Models, and other relevant aspects. 
1.1.2 Performance Measurement in the Construction Industry 
The construction industry has a long record of less than optimal performance 
(Kagioglou, Cooper and Aouad 1999; and Smith 2001). A number of industry 
reports and investigations, dating back to the "Simon Report" in 1944 have 
indicated the need for change and improvement and have highlighted similar 
problem areas (Banwell 1964). The more recent reports of Latham (1994) and 
Egan (1998) have shed more light onto the status of the industry and the required 
areas and tasks for performance improvement. Egan identified specific 
improvement goals for the industry, and emphasised the importance of ambitious 
targets and performance measurement to deliver the required improvement. 
Following Egan's report, many government and institutional schemes and 
initiatives have been aligned to address the implementation of Egan's principles 
(DTI 2002a). Additionally, there has been significant interest in performance 
measurement from construction organisations (Robinson et al. 2002). 
The focus of performance measurement in construction has traditionally been at 
the project level, in terms of cost, time and quality (Chan et al. 2002 and Ward, 
3 
Curtis and Chapman 1991). The Construction Best Practice Programme - Key 
Performance Indicators (CBPP-KPI 2004) were introduced to reflect Egan's 
targets for performance improvement, and have gained wide popularity, as well as 
conflicting views (Kagioglou, Cooper and Aouad 2001). The EFQM Excellence 
Model and t1ie Balanced Scorecard have also been used within the industry and 
have been gaining momentum within the past few years (Robinson et al. 2002). 
The construction industry is a project-oriented industry. Each project is unique 
and can be considered as a prototype, although a similar set of process stages are 
involved in every project (Wegelius-Lehtonen 2001). The managerial initiatives 
that mainly originate within manufacturing or other industries are not necessarily 
appropriate for construction. For example, Ahmed and Sein (1997) and Stockdale 
(1997) discussed the difficulties of implementing Total Quality Management in 
construction, Howell (1999) and Pasquire and Connolly (2002) discussed the 
difficulties of applying manufacturing/production principles in construction, and 
Love and Li (1998) developed Construction Process Re-Engineering as a project- 
based alternative to Business Process Re-Engineering. This has also been evident 
in the adaptation of performance measurement frameworks when applied to 
construction, such as that of the Balanced Scorecard in Kagioglou, Cooper and 
Aouad (2001). Therefore, to increase possible usability and adoption of the 
proposed framework within construction organisations, it needs to be adapted for 
appropriate use in these organisations. 
Furthermore, the construction industry comprises of different types of 
organisations, mainly falling under the categories of client, consulting and 
contracting. The objectives, practices and structure of these types of organisations 
can vary. For example, contracting organisations, by the nature of their business, 
are inclined to be more capital intensive, while consulting organisations might 
have a higher degree of focus on human resources. Fox and Williams (1995) and 
Smith (1995) discussed the differences in cost objectives and practices among 
contractor and owner type organisations. Quality and time objectives and 
practices can also differ among project participants. Accordingly, the internal 
management of each organisation type can vary, and can require different 
information or internal performance measurement. Therefore, as a proof of 
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concept within this research, the development of the proposed framework focuses 
on contracting type organisations, whereas future research can be conducted to 
expand the scope or modify the framework to other types of construction 
organisations. 
The second research need can be identified as the need to adapt the proposed 
framework for use in construction contracting organisations. 
1.1.3 Linking Strategic Management to Performance Measurement 
Research shows that organisations engaging in strategic management tend to 
outperform those that do not (Bausman 2002; and Wheelen and Hunger 2000). 
Performance measurement is an. integral part of strategic management that 
supports the strategic deployment process and is critical to the success of 
organisational strategies. This has been emphasised by a plethora of authors and 
performance measurement systems (Neely et al. 1998). 
Chinowsky and Meredith (2000) reviewed the current strategic management 
practices in the construction industry. They concluded that the emphasis in 
academia and industry is on the planning and execution of projects, whereas 
strategic management has received less attention. This has been confirmed in a 
UK industry survey by Price, Newson and Ganiev (2004). Moreover, Price (2003) 
identified the need for strategic performance to be monitored and business 
strategy effectively managed in construction companies. The development of any 
performance measurement framework needs to consider its linkage with the 
strategic management process. Therefore, the comprehensive performance 
measurement framework, as previously discussed, should be linked to the 
strategic management initiatives of the organisation, thus, supporting strategic 
deployment. 
The third research need can be identified as linking the developed framework to 
the strategic management initiatives of the organisation. 
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1.2 AIM AND OBJECTIVES 
This research aims to develop a more comprehensive business performance 
measurement framework for construction contracting organisations. The 
framework is to be linked to the strategic management process of the organisation 
and provide support for strategic deployment. 
The research aim can be broken down to the following research objectives: 
1. Developing a more comprehensive framework for measuring business 
performance. 
2. Adapting the framework for the use in construction contracting organisations. 
3. Linking the framework to the strategic management process in organisations. 
To achieve these objectives, the following steps were planned: 
1. Conduct a literature review to investigate contemporary issues in performance 
measurement and analyse some of the gaps in knowledge. 
2. Theoretically develop the framework by merging well-established 
contemporary frameworks, and adapting the framework to construction. 
3. Modify/confirm the framework through qualitative methods. 
4. Apply quantitative methods to further confirm/adjust the framework. 
5. Validate the framework via expert feedback. 
1.3 RESEARCH METHODOLOGY 
A research methodology, as detailed in Chapter 2, has been followed to achieve 
the outlined aim and objectives. The research methods used at different stages of 
the research are illustrated in Figure 1.2 and discussed in this section to provide a 
summarised view of the research methodology. The following discussion entails 
the sequential stages and research methods used in this research. 
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Figure 1.2: Research Methods Utilised in Research 
The research started by a literature review on the topics of business performance 
measurement, quality management, and strategic management. Each of these 
topics was covered in general and in construction. Over 300 citations were 
reviewed, and the basis was set to theoretically develop the framework. At that 
point in time, most business literature viewed performance measurement 
frameworks as competing frameworks, and attempts in business research were 
cited towards finding a single comprehensive framework. Thus, the concept of a 
comprehensive framework that blended or fused the key performance factors 
(criteria or perspectives) and underlying logic of well-established frameworks into 
a hybrid framework emerged as a basis of this research. The well-established 
frameworks selected for this purpose were the Balanced Scorecard and the EFQM 
and Baldrige Excellence Models. The developed framework was further adapted 
to suit the needs of the construction industry. This framework required qualitative 
feedback in order to provide insights into the confirmation/modification of the 
framework. Hence, expert interviews and case studies were conducted as an initial 
confirmation and the framework was modified accordingly. The developed hybrid 
framework had a wide coverage of performance aspects and resembled excellence 
models in the way it depicted measuring performance. 
The framework at this point had been theoretically developed and qualitatively 
tested but required quantitative, feedback to further confirm it. This objective 
formed the analytic part of a questionnaire survey conducted through post and 
email. The other part of the same questionnaire survey was descriptive in nature 
and aimed to further investigate how performance measurement frameworks were 
being used in construction contracting organisations and their linkage to strategic 
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management. The descriptive part of the survey revealed that EFQM and the 
Balanced Scorecard had different functions when used by companies, and should 
not be treated as competing frameworks. This observation was confirmed by 
emerging business literature. Hence, the hybrid framework concept, adopted thus 
far in the research, was found to confuse the original functions/purposes of the 
frameworks it was founded upon. Therefore, the "hybrid" concept was modified 
to an "integrated" concept where the founding frameworks' functions were 
preserved and the founding frameworks were integrated to work together in their 
entirety as separate tools. An integrated methodology was developed that 
differentiated strategic and excellence performance functions, and demonstrated 
how they could be measured within the strategic management process. The 
research path was adjusted based on these findings to develop a tool for 
measuring excellence performance in construction contracting organisations, and 
another to measure strategic performance, as part of the integrated framework 
concept. 
The hybrid framework that had been initially developed in the research was an 
excellent basis for the required tool for measuring excellence performance. It was 
based on excellence models, adapted to construction, had a wider view of 
performance aspects, empirically evaluated through expert interviews and case 
studies, and resembled excellence models. The tool was termed the "Construction 
Excellence Model" and the analytic part of the questionnaire survey was used to 
statistically evaluate the Construction Excellence Model in line with similar 
literature on business excellence and TQM models. 
The Balanced Scorecard had tremendous popularity in measuring strategic 
performance. A strategy map feature had been developed in advanced generations 
of the Balanced Scorecard to monitor strategic performance, and was revealed by 
the survey to be under-utilised in construction contracting organisations. A 
Construction Strategy Map was developed to measure strategic performance and 
acted as a non-prescriptive guideline for expressing organisational strategy in 
terms of an organisational strategy map. The organisational strategy, and hence 
strategy map, should differ from one organisation to the another, and within the 
same organisation over time, depending on the internal strengths and weaknesses 
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and external environment. Given the variable nature of strategy maps and the non- 
prescriptive nature of the Construction Strategy Map, a case study was conducted 
in a major UK contracting organisation to illustrate how the tool can be used to 
develop organisational strategy maps. Finally, to validate the framework, industry 
experts were asked to evaluate it in terms of its performance measurement 
features, general features (i. e. practicality, usefulness, and clarity) and its 
components (e. g. integrated methodology, Construction Strategy Map, and 
Construction Excellence Model). 
1.4 RESEARCH ACHIEVEMENTS 
In the entirety of the research, the major achievement was to meet the aim of 
providing construction contracting organisations with a framework to measure 
business performance in a comprehensive manner, and is linked to the strategic 
management of the organisation. More specifically, the research achievement in 
terms of contribution to knowledge can be summarised in the following points: 
"a methodology for measuring business performance that integrates 
strategic and excellence performance in the strategic management process; 
"a tool for measuring strategic performance in construction contracting 
organisations; 
"a tool for measuring excellence performance in construction contracting 
organisations; 
"a review of business performance measurement literature and analysis of 
gaps in knowledge of the subject, both in general and in construction; and 
"a description of the performance measurement frameworks used and their 
functionality in UK construction contractors. 
The research outcomes were disseminated to the construction industry and 
academic peers through a number of publications as summarised in the following 
points: 
"a peer reviewed journal paper was published in the Journal of 
Management in Engineering of the American Society of Civil Engineers 
(ASCE) and entitled "Performance measurement in construction" 
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(Bassioni, Price and Hassan 2004a). The paper reviewed business 
performance measurement literature, analysed gaps in knowledge, in 
construction and in general, and advocated the need for a comprehensive 
approach in measuring business performance in construction; 
" another peer reviewed journal paper has been accepted for publication in 
Construction Management and Economics (Bassioni, Price and Hassan 
2004c). The paper discusses the qualitative empirical evaluation of the 
theoretically developed framework and its resemblance to excellence 
models and is entitled "Building a conceptual framework for measuring 
business performance in construction: an empirical evaluation". 
" two peer reviewed conference papers discussing the research methodology 
planned for the research and the theoretical formulation of the initial 
framework. The papers were entitled "The development of a 
comprehensive performance measurement framework in construction" 
(Bassioni, Price and Hassan 2003) and "The theoretical formulation of a 
framework for measuring business performance in construction" 
(Bassioni, Price and Hassan 2004b); 
" two working papers have been written and are under review for potential 
publication in construction and business journals. The first paper 
(Bassioni, Price and Hassan 2004d) addresses the questionnaire survey 
conducted, provides a description of the functions and purposes of 
performance measurement frameworks and tools in UK contracting 
organisations, and presents a methodology for integrating strategic and 
excellence performance measurement, and is entitled "The integrated use 
of the Balanced Scorecard and the EFQM Excellence Model in 
construction". The second paper (Bassioni, Price and Hassan 2004e) 
presents the Construction Strategy Map as a tool for strategic performance 
measurement and is entitled "Measuring strategic performance in 
construction contracting organisations"; 
"a working paper is currently being written on the Construction Excellence 
Model developed for measurement of excellence performance; and 
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"a research report was developed for industry practitioners summarising the 
findings of the research and the tools developed, and disseminated to over 
60 experts and companies participating in the research. 
1.5 GUIDE TO THESIS 
The thesis is divided into twelve chapters. The layout of the thesis is illustrated in 
Figure 1.3, and the following discussion describes the content of each chapter. 
Chapter 1 introduces the thesis, discussing the background and research needs 
and stating the aim and objectives of the research. The research methodology is 
overviewed, and research achievements and contribution to knowledge are 
discussed. A guide to the thesis is also presented. 
Chapter 2 provides a more detailed discussion of the overall research 
methodology including the research approach, design, process, scope, methods, 
and limitations. 
Chapters 3 and 4 discuss the review of literature and provide an analysis of gaps 
in knowledge in business performance measurement, both in general and in 
construction. 
Chapter 5 is concerned with the formulation of the hybrid comprehensive 
framework and its adaptation to construction. The formulation process is 
discussed and evaluated, where performance factors are identified, relations 
outlined and operational definitions conceived. 
Chapter 6 empirically evaluates the hybrid framework through expert interviews 
and case studies. As a result, a modification of the framework is presented and 
resemblance is shown between the framework and excellence models. 
Chapter 7 discusses the questionnaire survey approach and the descriptive part of 
the survey reveals how construction contracting organisations have used 
performance measurement frameworks, and hence, clarifies their functions and 
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purposes. This led to the differentiation of strategic and excellence performance 
and advocated the integrated framework concept in the research that includes a 
tool for measuring each type of performance: strategic and excellence. The 
research, approach was modified and an integrated methodology described for 
integrating the measurement of both strategic and excellence performance. 
Chapter 8 presents a tool for measuring excellence performance based on the 
hybrid framework developed in Chapters 5 and 6. Statistical analysis is used to 
confirm the Construction Excellence Model developed, in line with similar 
research in quality management, and using data from the analytic part of the 
questionnaire survey. Furthermore, the measurement method of the model is 
discussed, as well as performance improvement using the model. 
Chapter 9 is dedicated to the development of a strategic performance 
measurement tool based on the strategy map feature of the Balanced Scorecard, 
and is termed the Construction Strategy Map. The measurement method of the 
tool is discussed and a case study presented to illustrate how the tool was used for 
guiding the development of an organisational strategy map in a major UK 
contracting organisation. 
Chapter 10 discusses the validation of the research by pursuing expert feedback 
of the framework developed, its features and components. External validity is 
strengthened by evaluating the framework to performance measurement 
frameworks in business and construction management literature and some 
performance improvement techniques. 
Chapter 11 reports on results and findings of the research and discusses the 
benefits and limitations of the framework, conclusions, recommendations and 
further work. 
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CHAPTER 2 RESEARCH METHODOLOGY 
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2.1 INTRODUCTION 
Research methodology has been defined as "the principles and procedures of the 
logical thought process which are applied to a specific investigation" (Fellows and 
Liu 2003). This chapter discusses the logical thought process of this PhD research 
and the methods and techniques employed. The chapter starts by describing the 
research approach of hypothetico-deduction adopted in this research. The planned 
research design is presented, describing each empirical method and its objective. 
The scope of the research is overviewed in terms of organisational type, size, and 
level. The actual research process is discussed, detailing the actual research 
methods employed and the adjustment of the research concept from a hybrid to an 
integrated framework concept. The limitations of research methods are 
overviewed, as well as actions taken in the research to minimise them, and finally 
a concluding summary is presented. 
2.2 RESEARCH APPROACH 
The development of a conceptual framework in doctoral dissertations can adopt a 
hypothetico-deductive approach (Royer and Zarlowski 2001). This approach 
formulates hypotheses from existing principles and theories in literature, and 
subsequently, verifies them through experiencing and testing. In engineering and 
management research, the hypothesis can be in the form of a conceptual 
framework that is verified through empirical testing (Royer and Zarlowski 2001; 
Sekaran 2003; and Vittikh 1997). This research aims to develop a framework for 
measuring business performance, which requires empirical evaluation and 
validation, hence, the hypothetico-deductive approach is appropriate. 
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In light of the hypothetico-deductive approach, the research has been divided into 
two phases, as shown in Figure 2.1. The first phase is the formulation of the 
framework and constitutes the literature review and a theoretical formulation 
process. The second phase is the empirical evaluation of the framework that is 
achieved through triangulated data collection and analysis research methods, 
where both qualitative and quantitative techniques are used to modify, confirm 
and validate the framework (Fellows and Liu 2003). 
FRAMEWORK EMPIRICAL 
FORMULATION EVALUATION 
Figure 2.1: A Hypothetico-Deductive Approach for Framework 
Development 
2.3 RESEARCH DESIGN 
Research design is the skeleton of the research project. It describes each of the 
research components and how they are brought together. Many authors have 
argued that there is no single correct design for a research project, however, the 
quality of research design relates to the overall logic of the research and the 
coherency of its components (Royer and Zarlowski 2001). This section describes 
the planned research design, particularly empirical methods. 
The empirical methods used in business/management research are classified by 
many authors into qualitative and quantitative (Baumard and Ibert 2001; Cooper 
and Emory 1995; Hussey and Hussey 1997). Both methods have their respective 
qualities and can be used in different ways. Nevertheless, a triangulated approach 
that combines both methods of research can take advantage of the qualities of 
each (Baumard and Ibert 2001; Fellows and Liu 2003). Upon formulating the 
framework, the choice and sequencing of research methods for evaluating the 
framework depends on the objectives of each stage of evaluation, as shown in 
Figure 2.2. In the first stage, following the framo k formulation, the 
theoretically developed framework needs to be assessed, 
ewodified 
and enhanced. 
Insights on possible additional performance factors, and an assessment of the 
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framework features and how it compares to other existing frameworks, are 
required. These objectives are more suited for qualitative techniques, such as 
expert interviews and case studies. Upon conducting the qualitative evaluation, 
the resulting framework should be a better-established framework that is ready for 
further confirmation on a wider scale. Statistical techniques are required to further 
confirm the framework, and can be employed through the choice of quantitative 
research methods, such as a questionnaire survey. Finally, expert feedback is 
required to validate the framework, and thus it should be subjected to the 
qualitative method of expert interviews. 
Qualitative Research Quantitative Research Qualitative Research 
Expert Interviews Questionnaire Survey Expert Interviews 
/Case Studies I ^b'ectiyes: ti 10 Obl 
Objectives, 
ec yes: 
" Statistically confirm the framework - Validation of framework as 
- Assess features & 
an entity and its features 
comprehensiveness of framework 
- Prepare for survey 
Figure 2.2: The planned Sequencing of Research Methods for Empirical 
Testing of the Framework 
2.4 RESEARCH SCOPE 
The theoretical formulation of the framework was performed on a general basis, 
and then adapted to construction. The adaptation process was based on 
construction literature that does not specify types of construction organisations. 
Therefore, on a theoretical basis, the formulated framework has the scope of the 
construction industry in general. However, the industry is internally composed of 
different types of organisations that are inherently different in their structure and 
management. For example, owner organisations are usually very different to 
contractors or consulting firms. In addition, the development of the framework 
might require several adjustments/enhancements throughout the stages of the 
research, which can be quite cu bersome for various types of organisations, 
practically developing several fr eworks simultaneously. Therefore, the 
framework was developed for construction contracting organisations, as a proof of 
concept. Future research could address other organisation types and either 
generalise the developed framework or develop spin-off frameworks for each. 
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Figure 2.3 illustrates the scope of research throughout the phases of the research 
and in future work. Moreover, relatively large organisations are targeted since 
evaluating some of the framework's criteria may be difficult in smaller sized 
organisations. Similarly, future simplified versions of the framework can be 
developed for smaller organisations, once the concept is established. Finally, the 
business performance measurement addressed in this research is intended on the 
organisational level (i. e. from the point of view of top management), and for 
internal management purposes, not for selection or prequalification by clients. 
Construction 
Industry 
Contracting 
Organisations 
Construction 
Industry 
Initial Framework Empirical Testing Generalisation 
Formulation 
Figure 2.3: Research Scope in Terms of Organisation Type 
2.5 ACTUAL RESEARCH PROCESS 
The actual research process aligned well with the planned research design 
described in the previous section. However, the outcomes of the questionnaire 
survey and recent business literature led to the modification of the objectives of 
subsequent stages and the concept in which the framework was being developed. 
A schematic of the actual research process is illustrated in Figure 2.4. A 
description of each stage is discussed in the following sub-sections. 
2.5.1 Literature Review 
Literature review is concerned with reviewing established theories, findings from 
other research and particular applications of theory (Fellows and Liu 2003). The 
topics reviewed in literature for this research were: business performance 
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measurement and associated frameworks; advancements of quality management 
and business excellence models; and strategic performance measurement. All of 
these topics were reviewed both in general and in construction. Databases of 
journals, texts and conference papers were used in addition to Internet searches. 
The search resulted in over 300 citations being reviewed and a reference list of 
over 120 citations. The literature was critically reviewed in a manner relevant to 
this research. This review had two main roles: first, it led to a summary of 
contemporary issues and an analysis of gaps in knowledge available in 
performance measurement, which reinforced the relevance of the research topic; 
second, it acted as a basis for the theoretical formulation of the proposed 
framework from existing frameworks. 
Literature Review 
- Review of literature in performance 
rneasurennent, quality management 
and strategic performance 
nwaaurernent 
- Gaps in knowledge analysis (general 
and construction) 
Theoretical Formulation 
" Conbining perfornnnce factors 
- Identification of relationships 
- Adaptation to construction 
- Evaluation of formulation process 
Expert Interviews 
/ Case Studies 
- A. sess corrprahenaivanaen 
feewres of fraroawork & 
- Prepare for survey 
Questionnaire Survey 
- Confirm framework through statistical 
analysis 
- Investigate Iuncnons of existing 
Irarneworks and linkage to strategic 
pertorrre 
- Differentiation of strategic and 
excellence performance 
" Development of integration 
Excellence Performance 
Measurement 
consiruclion Excellence Model 
Sladsncal analysis of survey 
Strategic Performance 
Measurement 
Construction Strategy Map 
Case study to illustrate development 
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Validation 
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" Corrparability / eorrpabbility with 
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Figure 2.4: The Actual Research Process 
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2.5.2 Theoretical Formulation 
The literature review showed that existing performance frameworks are valid. 
However, each framework views performance from a different aspect/facet. 
Therefore, it was logical to merge the existing frameworks in order to develop a 
more comprehensive hybrid framework. Creating a new framework from scratch 
would only add to the existing confusion among frameworks, and therefore, 
framework formulation was based on existing frameworks. Selection of the 
founding frameworks for formulation was based on their popularity and 
establishment among researchers and practitioners to provide evidence of 
conceptual acceptance and applicability. The selected founding frameworks 
include the Balanced Scorecard and the EFQM and Baldrige excellence models. A 
formulation. process followed, where the criteria of the EFQM and Baldrige 
excellence models were combined with the perspectives of the Balanced 
Scorecard to form the performance factors of a hybrid framework, in order to 
provide a more comprehensive coverage of performance. The relationships among 
performance factors were depicted, the framework adapted to construction, and 
the formulation process evaluated for comprehensiveness. 
2.5.3 Expert Interviews and Case Studies 
Interviews are methods of collecting data through face-to-face or voice-to-voice 
interactive dialogues in order to discover the opinions or feelings of people on a 
certain subject (Hussey and Hussey 1997). Sixteen semi-structured expert 
interviews were conducted to modify/confirm the framework, assess the 
comprehensiveness and other features of the framework, and act as a basis for 
questionnaire survey. Case studies are another qualitative evaluation method 
involving in-depth contextual analysis of a particular situation or problem 
(Sekaran 2003). Five case studies complemented the semi-structured interviews 
by providing deeper insights as to how the framework differs from other 
performance measurement frameworks. The theoretical framework was modified 
as a result of the qualitative empirical feedback. In reviewing how the resulting 
frameworks measured business performance, it was found that it resembles 
excellence models, and the manner in which it could be linked to strategic 
management was still rather confused. 
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2.5.4 Questionnaire Survey 
A questionnaire is a prepared set of questions in which respondents record their 
answers in an administered survey (Sekaran 2003). The objective of the 
questionnaire survey in the original design of this research was to confirm the 
developed framework through statistical analysis. Business literature, recently 
published, suggested that the Balanced Scorecard and the EFQM excellence 
model should not be treated as competing frameworks, as they have different 
functions/purposes within organisations. It was decided at this point, in addition to 
the original objective of the survey, to investigate the actual usage of both 
frameworks in construction contracting organisations, and how they both relate to 
strategic management. 
The questionnaire survey was conducted with 50 responses and a response rate of 
41.7 per cent. The questionnaire included a descriptive part that investigated the 
actual use of performance frameworks and the linkage with strategic management, 
and another analytic part that aimed to confirm the framework developed thus far. 
As a result of analysing the descriptive part of the questionnaire, the concept of 
developing a hybrid framework to encompass the founding frameworks was found 
to dilute and confuse the purposes/functions of those founding frameworks. 
Another concept was adopted for the development of a comprehensive framework 
that integrates these purposes/functions of the founding frameworks and relates 
them to strategic management. This approach was termed "an integrated 
methodology". 
2.5.5 Excellence Performance Measurement 
The need still existed, however, for developing tools that are adapted to 
construction for the measurement of strategic and excellence performance. The 
hybrid framework that was theoretically formulated and empirically evaluated by 
the expert interviews and case studies, has a wide coverage of performance, is 
adapted to construction, and resembles excellence models. It was thus taken as a 
basis for developing a tool for measuring excellence performance and was termed 
the "Construction Excellence Model". A statistical analysis of the analytic part of 
the questionnaire was conducted to evaluate the Construction Excellence Model in 
which the measuring instrument (questionnaire) was evaluated for reliability and 
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validity, the criteria and sub-criteria were evaluated and confirmed in two 
different ways each. Criterion weights were empirically computed and an 
excellence report developed for benchmarking. A technique was devised to assist 
in prioritising sub-criteria for performance improvement of a particular criterion. 
2.5.6 Strategic Performance Measurement 
The strategy map feature of the Balanced Scorecards has been used across 
industries to express organisational strategy and monitor strategic performance, 
and was found in the survey to be under-utilised in construction. Since 
organisational strategies can vary from one organisation to another, and within the 
same organisation over time, the organisational strategy map is expected to 
change as well. Hence, to respond to such a changing nature of the strategy map, a 
non-prescriptive guideline for developing organisational strategy maps in 
contracting organisations was developed and termed the "Construction Strategy 
Map". This tool was based on the adaptation of the Balanced Scorecard Strategy 
Map to construction. Furthermore, an illustrative case study on a major UK 
contracting organisation was presented to show how the Construction Strategy 
Map could be used to develop organisational strategy maps. 
2.5.7 Validation 
Finally, expert feedback was sought to evaluate the final framework in its entirety 
and in terms of its components (the integrated methodology, Construction 
Excellence Model, and Construction Strategy Map). Eight performance 
measurement features were evaluated in the framework, as well as its practicality, 
usefulness and clarity, and possible adoption of its components. In order to 
strengthen the external validity of the framework, it is evaluated in relation to 
performance measurement frameworks in business and construction management 
research and performance improvement techniques. 
2.6 LIMITATIONS OF RESEARCH METHODS 
The research methods used in this research carry within them inherent limitations 
and barriers to their use. This section discusses these limitations and the actions 
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taken to minimise their impact. The following sub-sections discuss such 
limitations in qualitative and quantitative research methods, as identified in 
Bryman and Bell (2003). 
2.6.1 Limitations of Qualitative Research Methods 
The main criticisms and limitations of qualitative research methods, as well as 
actions taken in this research to minimise them are discussed in the following 
points. 
" Limited generalisation capability. The limited sample sizes and sampling 
methods used in qualitative research decreases their capability in generalising 
the research outcomes/results. Within this research the sample size was 
increased as possible, whereas, sixteen expert interviews and five case studies 
were conducted in the qualitative evaluation of the framework. Furthermore, a 
varied sample was sought to provide various points of view. Quantitative 
feedback was also acquired and statistical techniques applied that are 
applicable to small samples, such as the use of the t-distribution. Additionally, 
the objective of the qualitative evaluation within this research was in-depth 
analysis, and a broader sample was sought in the questionnaire survey that 
complemented the qualitative research methods. 
Subjectivity. The strength of deeper understanding provided by qualitative 
methods is in itself a weakness as it limits the confidence in the results. In 
order to minimise the subjectivity in the data collection and analysis of the 
research, a structured form for the interviews was utilised, although probing 
was used to explore issues further, and the interviews were recorded and 
documented. The large amount of qualitative data in the framework evaluation 
was coded and collated, and patterns were sought to add structure to the 
analysis of the data. 
" Difficulty of replication. Another weakness of qualitative methods is their 
limitation in terms of replication by other researchers. For example, what one 
researcher might focus on might not be the focus of another researcher. To 
overcome this limitation, structure was added to the interview process in terms 
of using the interview forms. 
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" Lack of transparency. The process of collecting and analysing qualitative data 
is sometimes difficult to establish and can lack clarity. To minimise this 
limitation, the qualitative methods utilised were discussed in as much detail, 
as possible, throughout this research. 
2.6.2 Limitations of Quantitative Research Methods 
The main criticisms and limitations of quantitative research methods, as well as 
the actions taken in this research to minimise them are discussed in the following 
points. 
" Sampling limitation. A sample by its nature cannot be identical to its 
population, and thus poses a limitation in terms of generalising results and 
outcomes. This limitation, however, is of less extent in quantitative methods 
than in qualitative methods. Nevertheless, a large sample as possible was 
taken in the questionnaire survey (50 responses) that was larger than the 
minimum recommended sample sizes discussed in Chapter 7. 
" Non-response limitation. The rate of non-response can affect how well the 
sample represents its population, and thus affects possible generalisation of 
results. Various precautions were taken in the administration of the 
questionnaire survey to maximise the response rate, which resulted in a 
response rate of 41.7 per cent. 
" Data collection errors. Some limitations and errors are associated with how 
data is collected, for example, ambiguous questions or differences in 
responses arising from different data collection methods. To minimise such 
errors, a small pilot study was conducted and the questionnaire was adjusted 
accordingly. Furthermore, the same questionnaire was used in both the email 
and postal surveys, and statistical tests were conducted in the descriptive 
portion of the questionnaire to find significant differences. 
" Data processing errors. The large amount of data in quantitative analysis can 
lead to data processing errors. The data was coded and data entry and results 
were checked throughout the data processing and analysis to minimise this 
source of errors and limitations. 
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2.7 SUMMARY 
The research methodology of the research at hand has been discussed in this 
chapter. The research has taken a hypothetico-deductive approach, in which a 
theoretical framework is developed and empirically evaluated to confirm/modify 
it. The original research design was discussed including the main stages of the 
research under a hypothetico - deductive approach. The research methods were 
identified based on the objectives of the relevant research stage and their 
sequencing was described in the research design. The research scope was 
overviewed, entailing the focus on large contracting organisations and addressing 
the business performance measurement framework to the top level of the 
organisation. The actual research process was discussed that was initiated with a 
literature review. A process for formulating the theoretical framework was then 
followed that adopted the formulation of a hybrid framework. Expert interviews 
and case studies were conducted to confirm/modify the framework, and resulted 
in a modified framework. A questionnaire survey was conducted that resulted in 
modifying the research concept of developing a hybrid framework into a concept 
of an integrated framework. As a result, an integrated methodology was 
developed that relates the founding frameworks in their entirety to the strategic 
management process while preserving the functionality of each. A need for 
developing tools adapted to construction for measuring strategic and excellence 
performance was established. The original hybrid framework was used as a basis 
for the Construction Excellence Model. Data from the questionnaire survey were 
used to statistically confirm it. A Construction Strategy Map was developed based 
on the strategy map feature of the Balanced Scorecard, and was used to develop 
an organisational strategy map in a major UK contracting organisation and was 
reported in a case study. The integrated framework was validated, via expert 
feedback, in terms of performance measurement aspects and general features of 
the framework. Finally, the limitations of research methods were discussed, as 
well as actions taken to minimise them. 
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CHAPTER 3 BUSINESS PERFORMANCE MEASUREMENT IN 
GENERAL 
0 
3.1 INTRODUCTION 
In a time of globalisation and an increasingly competitive environment, measuring 
performance has become critical to business success. Research in performance 
measurement has been subjected to considerable attention over the past fifteen 
years. Neely (1999) described it as a revolution, where in the period from 1994 to 
1996, some 3615 articles have been published, and in 1996, a new book appeared 
on the subject in the USA every two weeks. He also reflected on the fact that 
Business Intelligence, a professional conference-organising company based in the 
UK, has hosted 23 conferences on performance measurement in the period from 
1994 to 1999. 
This chapter reviews general business performance measurement and concludes 
with a discussion on gaps in knowledge. It starts by defining key performance 
measurement terms and overviews the history and evolution of performance 
measurement. A discussion on financial and non-financial performance 
measurement follows. Contemporary performance measurement frameworks are 
reviewed including key frameworks such as the Balanced Scorecard, business 
excellence models and the Performance Prism. The design of performance 
measures and measurement system implementation are reviewed. Linking 
performance measurement to performance management and the long-term success 
of performance management are included. The chapter concludes with an 
overview of gaps in knowledge and a summary. 
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3.2 DEFINITIONS 
The topics of performance measurement have been rarely defined in literature 
(Neely, Gregory and Platts 1995). The basic terms that have been defined are 
performance measurement, performance measure, performance measurement 
system, and performance management process. The difference between 
performance measurement framework, model and system is also clarified. 
3.2.1 Performance Measurement 
Neely, Gregory and Platts (1995) defined performance measurement as a process 
of quantifying the efficiency and effectiveness of an action. Whereas, Sinclair and 
Zairi (1995c) described performance measurement to be the process of 
determining how successful organisations or individuals have been in attaining 
their objectives. 
3.2.2 Performance Measure 
Neely, Gregory and Platts (1995) defined a performance measure as a metric used 
to quantify the efficiency and/or effectiveness of an action. The metric is 
expressed in terms of not only the actual effectiveness or efficiency of an action, 
but the result of the action as well. The performance measure was also defined to 
be the numerical or quantitative indicator that shows how well each objective is 
being met (Pritchard et al. 1991). 
3.2.3 Performance Measurement System 
Neely, Gregory and Platts (1995) defined a performance measurement system as a 
set of metrics used to quantify both the efficiency and effectiveness of actions. 
The performance measurement system can also be seen as a systematic way of 
evaluating the inputs, outputs, transformation and productivity in a manufacturing 
or non-manufacturing operation (Globerson 1985b). 
3.2.4 Performance Management Process 
The concept of performance management process was introduced by Bititci, 
Carrie and McDevitt (1997). They defined the performance management process 
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as the process by which the company manages its performance in line with its 
corporate and functional strategies and objectives. This process can be envisioned 
as a closed control loop/system, where the vision, objectives, strategies and plans 
of the organisation are deployed and feedback is further obtained through 
performance measures. 
To differentiate between the performance management process and performance 
measurement system, Bititci, Carrie and McDevitt (1997) described the 
performance measurement system to be embedded within, and at the heart of the 
performance management process. Furthermore, it functions as the information 
system that allows the feedback within the performance management process. 
3.2.5 Differentiating a Performance Measurement Framework, Model and 
System 
In the context of this research and, although not normally defined in literature, a 
performance measurement framework has been defined as a theoretical set of 
guidelines used as a generic method of measuring performance. A performance 
measurement model, however, is in essence a framework, but has requirements 
that are more rigid, such as depicting the performance measures to be used. As an 
example the Balanced Scorecard can be considered a framework because it shows 
only general categories/perspectives of measurement, however, the EFQM can be 
considered both a framework and a model, as it not only depicts the criteria of 
measurement, but how and what to measure in the enabling criteria. These 
descriptions tend to be consistent with how contemporary literature has tended to 
use the terms, although not formally defining them, such as in Kennerley and 
Neely (2002). On the other hand, a performance measurement system is used to 
describe the actual implementation of a performance measurement 
framework/model in a company. So for example, if a company implements the 
Balanced Scorecard, this implementation within the company can be considered a 
performance measurement system. This use is consistent with the definition 
previously stated for performance measurement systems. 
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3.3 HISTORY OF PERFORMANCE MEASUREMENT 
Performance measurement and management are not new concepts. Performance 
measurement has probably existed, in some form, as long as management has 
been exercised. Barnard (1938) has indicated that performance measures have 
been long recognised as an integral part of the planning and control cycle. If 
historic investigations are undertaken, it might be able to link performance 
measurement to the management activities in earlier civilisations like the 
Egyptian, Hellenic and others. However, in modern business literature, planning 
and control procedures have been traced back to the 1860s and 1870s in the U. S. 
railroads (Chandler 1977; and Kaplan 1984). The following sub-section discusses 
the historical evolution of financial performance measurement and the shift to 
non-financial performance measurement. 
3.3.1 The Evolution of Financial Performance Measurement 
The founders of financial performance measurement are considered the Du Pont 
cousins (Chandler 1977; Kaplan 1984; and Neely et al. 2000). In the early years 
of the twentieth century, they consolidated their small enterprises with other small 
firms, creating the Du Pont Company. The company installed "best practice" of 
the day and devised the return on investment (ROI) measure to serve as both an 
indicator of efficiency and a measure of a company's whole performance, rather 
than the then widely used profits to sales or to costs measures. In 1912, and by 
one of Du Pont's financial officers, Donaldson Brown, the ROI measure was 
broken down into sales turnover ratio (sales/investment) and profit to sales ratio. 
These ratios were further decomposed into their component parts, thus creating 
the Du Pont pyramid of financial ratios (Kaplan 1984). 
The Du Pont company acquired shares in General Motors (GM), and Pierre Du 
Pont became president of GM, transferring many Du Pont executives to GM. GM 
went on to develop innovative management accounting practices of the time, and 
by 1923, the organisational form and reporting and evaluation systems for 
virtually all modem enterprises had been evolved in GM (Kaplan 1984). 
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In the period from 1923 to the 1980s, not much development or impact has taken 
place on the practice side of performance measurement, but the research 
community has not been devoid of developments. Examples of innovations of this 
period are discounted cash flow (DCF) and residual income RI. In addition, 
financial ratio analysis was used within this period and up to this date in 
evaluating financial performance. 
In the last two decades, company valuation models emerged attempting to 
quantify company performance. After the long dominance of ROI and residual 
income (RI), the shareholder value movement appeared in the 1980s to change 
corporate performance evaluation (Barsky and Bremser 1999). Two models for 
value-based management that have attracted considerable interest are economic 
value added (EVA) and cash flow return on investment (CFROI) (Nilsson and 
Olve 2001). 
3.3.2 Shifting from Financial to Non-Financial Performance Measurement 
Throughout the twentieth century mangers have rigorously used financial metrics 
for planning and control purposes, and therefore, performance measurement was 
nearly totally based on financial data. The popularity of financial data increased 
rapidly in the 1950s (van Schalkwyk 1998), and has maintained this popularity up 
to the point that when UK managers thought of performance information in the 
early 1990s they thought of almost exclusively financial information (Jeffries 
1993). 
In the late 1970s, the 1980s and the early 1990s managers and academics started 
expressing their dissatisfaction with traditional financial based performance 
measurement systems (Bourne et al. 2000; Kaplan 1984; and Letza 1996). The 
problem lies in the fact that financial information tends to lag, in the sense that it 
describes the outcome of managerial actions/decisions after they occur by at least 
a reporting period. However, managers need current, up-to-date, and mostly non- 
financial information, to be able to take better decisions/actions. 
Dissatisfaction with financial measures and the usage of non-financial measures is 
not a new concept. The CEO of General Electric, Ralph Cordiner, used a high- 
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task force to identify key corporate performance perspectives that turned out to 
be: profitability; market share; productivity; employee attitudes; and public 
responsibility (Eccles 1991 and Norreklit 2000). The reason for the 
dissatisfaction, as stated by Kaplan and Norton (1992), is that financial 
performance measures worked for the industrial era, but are outdated with the 
competitive environment that currently exists. The shifting from financial to non- 
financial measurement led to a large amount of research and business attention, to 
the extent that Neely (1999) described it as a revolution. He states seven reasons 
for this description and in essence the shifting towards non-financial 
measurement, namely: the changing nature of work; increasing competition; 
specific improvement initiatives; national and international awards; changing 
organisational roles; and changing external demands and the power of information 
technology. 
3.4 SHORTCOMINGS OF FINANCIAL PERFORMANCE 
MEASUREMENT 
The main reason of the increased attention in performance measurement literature 
and practice in the last fifteen years is based on the shortcomings attributed to the 
use of financial measures and shifting towards non-financial measures. Many 
authors have identified the problems associated with the sole use of financial 
indicators and have called for a balance of financial and non-financial measures. 
The main shortcomings of financial, as opposed to, non-financial measurement 
according to van Schalkwyk (1998) are summarised in the following points. 
  Financial data are reported in a lagging manner that inhibits a company 
from using it in steering a company effectively. 
  Solely tracking financial data encourages keeping costs down, such as that 
of overheads, which if not balanced, can seriously affect quality. 
" Failure of financial data to identify the unnecessary complexities in the 
business, i. e. identifying wasted- time and resources or areas of 
improvement. 
  Inability of financial information to focus on the client and his/her needs. 
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" Achieving company financial results provides no direct motivation to the 
workforce. 
  Adopting a short-term perspective and postponing/eliminating activities 
that cannot be evaluated in instant financial terms such as research and 
development, training and organisational learning. 
Financial measures give only one side of the story, the lagging results side, while 
non-financial measures give the other side of the story, the determinant or 
enabling side. A good analogy can be found in Kagioglou, Cooper and Aouad 
(2001), where financial indicators are compared to the score of a football game. 
The score gives the result, but does not reveal the strategies and tactics used by 
each team, nor does it suggest areas of individual improvement or identify 
mistakes and weaknesses. The score is of little help in managing the team 
performance. Similarly, is the case of financial measures, they give little 
indication of how to manage the organisation. They are the result of many non- 
financial parameters that happened in the past. 
3.5 CONTEMPORARY PERFORMANCE MEASUREMENT 
FRAMEWORKS 
The shortcomings of financial measures and the necessity of complementing them 
with non-financial measures have led to the development of many performance 
measurement frameworks that varied in their approaches. This section reviews 
these contemporary performance measurement frameworks, some of which are 
discussed separately for their importance. 
3.5.1 Development of Contemporary Frameworks 
After a long dependence on financial measures, several literatures advocated the 
inclusion of non-financial, measures. Keegan et al. 's (1989) performance matrix 
promoted the classification of performance measures into cost and non-cost 
measures and Maskell (1989) advocated the use of non-financial measures based 
on world class manufacturing (WCM) such as quality, time, process and 
flexibility. Cross and Lynch (1988/89) prescribed underlying relationships among 
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the basic performance criteria (performance dimensions) in the performance 
pyramid, shown in Figure 3.1. Dixon et al. (1990) recognised the need for 
performance systems to identify areas of improvement and work on developing 
them, thus devising the performance measurement questionnaire (PMQ). Brignall 
et al. (1991) applied non-financial measurement to the service industry and 
suggested the idea of dividing performance criteria into determinants and results. 
Azzone et al. (1991) promoted the importance of the time criteria in their matrix 
for time-based companies. 
Kaplan and Norton's (1992 and 1993) Balanced Scorecard introduced a new 
concept to performance measurement frameworks with four broad perspectives: 
financial; customer, internal processes; and innovation. The scorecard was further 
promoted as a strategic management system (Kaplan and Norton 1996 and 2001). 
Sinclair and Zairi (1995a, 1995b, and 1995c), Flapper, Furtuin and Stoop (1996), 
Bititci, Carrie, and McDevitt (1997), Ghalayani, Noble and Crowe (1997), Medori 
(1998), and Oliver and Palmer (1998) all developed advanced performance 
measurement frameworks that contained additional design and implementation 
features. 
The Performance Prism of Neely and Adams (2001) looked at performance 
measurement from another new perspective. All previous frameworks stressed the 
fact that performance measurement should be derived from strategy. Neely and 
Adams, however, considered this a fallacy and advocated performance 
measurement to first focus on measuring stakeholders' needs and contributions, 
and then focus on the required strategies, processes and capabilities. 
Performance measurement frameworks exist, other than those mentioned, which 
are sometimes national in nature such as the performance scorecard or `tableau de 
bord' in France (Mendoza and Zhrihen 2001). A separate review of the Balanced 
Scorecard, Excellence Models and Performance Prism are to follow. 
As a general critique, the previous models/frameworks exhibit one or more of the 
following limitations: 
s limited and rigid performance criteria/perspectives; 
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  mostly no relation among criteria or if relation exists it is simple and does 
not simulate actual complexities; 
  no measure development or design process in most frameworks; 
  lack of implementation guidelines and long term maintenance of the 
framework to adapt to changing environment; 
  little consideration for existing performance systems and their interaction 
with the new systems; and 
  developed mainly as measurement, rather than management, system. 
THE VISION 
MARKET FINANCIAL 
MEASURES MEASURES 
CUSTOMER FLEXIBILITY I PRODUCTIVITY 
SATISFACTION 
QUALITY DELIVERY 
I PROCESS I 
COST 
OPERATIONS 
Figure 3.1: The Performance Pyramid (Cross and Lynch 1988/89) 
3.5.2 The Balanced Scorecard 
The Balanced Scorecard has been described as one of the most influential 
business ideas of the past 75 years in the Harvard Business review, and had been 
estimated to be used by 40 per cent of the Fortune 1000 companies at the end of 
2001 (Marr 2001). The scorecard is divided into four perspectives, as shown in 
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Figure 3.2. It has an important underlying principle, which is cause-and-effect 
between perspectives. Innovation and learning develop new processes and 
technologies that decrease costs and increase efficiencies in the internal business 
perspective, which in turn provides more value to the customer, thus improving 
their satisfaction and finally leads to improved financial results. 
FINANCIAL 
PERSPECTIVE flow Do We Look 
to Shareholders'' 
COAL I MEASURE 
How Do Customers /III 
Sce Us? What Must We Excel At? 
CUSTOMER II INTERNAL 
PERSPECTIVE BUSINESS PERSP. 
GOAL I MEASURE II GOAL I MEASURE 
INNOVATION & 
LEARNING PERSP. 
GOAL I MEASURE 
Can We Continue 
to Improve and 
Create Value? 
Figure 3.2: The Balanced Scorecard (Kaplan and Norton 1992) 
Although the Balanced Scorecard has gained popularity in research and industry, 
it still has its shortcomings. Schneiderman (1999) and Neely and Bourne (2000) 
reported that the majority of Balanced Scorecard implementation initiatives fail. 
Moreover, the four perspectives of the Balanced Scorecard have been considered 
insufficient. Additional general perspectives have been identified, such as 
competition (Neely, Gregory and Platts 1995) and employee (Neely 2002), as well 
as application specific perspectives, such as project and supplier for construction 
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(Kagioglou, Cooper and Aouad 2001). Other examples of additional or modified 
perspectives can be found in Hasan and Tibbits (2000), Letza (1996) and Niven 
(2001). Furthermore, Norreklit (2000) analysed the assumptions that the Balanced 
Scorecard was built on, which are the cause-and-effect relationship between 
perspectives, and the Balanced Scorecard being a strategic management system. 
He logically defeated them and anticipated using the Balanced Scorecard to 
produce faulty performance indicators and sub-optimal performance. 
3.5.3 Quality-Based Models 
Over the last few decades, many quality management models have been adopted 
for improving performance. The most utilised models are the EFQM Award and 
Excellence Model in Europe, the Baldrige Award and Excellence Model in the 
US, and the Deming Prize and Model in Japan (Tan 2002). 
The EFQM and Baldrige models have gained much popularity in the last ten 
years. However, three main concerns have been raised against the models: 
1. Are the models a good representation for, or equivalent to Total Quality 
Management (TQM)? Although based on TQM principles, both models 
evolved from the classic Total Quality concept (management of quality) to 
a more business excellence (quality of management) approach (Adebanjo 
2001); 
2. The second issue raised against the models, and TQM in general, is their 
success in affecting bottom-line financial results. Conflicting studies exist, 
however the mainstream of research supports the quality models and TQM 
in reaping financial results, but in the long term, and subject to effective 
implementation (NIST 2002; Przasnyski and Lawrence 1999; and Zairi, 
Letza and Oakland 1994); 
3. The third criticism towards quality models relates to their limitations as 
excellence models. The EFQM criteria have been described as vague and 
under-rated in the areas of improvement, innovation and supplier 
partnership strategies (Azhashemi and Ho 1999). Garvin (1991), a 
previous member of the Baldrige board of overseers, said `Baldrige is in 
no way a complete award for corporate excellence' criticising its lack of 
important areas such as innovation, marketing savvy, strategic positioning, 
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and organisation design. A good overview of the business excellence 
models' limitations can be found in Leonard and McAdam (2002). 
AlthoL1 i1 on, iu: tik intcndcdl as buýiuc5s cxccllciicc nuodclk, the Lllý, ýl ,ý 
Baldrige models have been used as performance measurement frameworks. TI 
both contain criteria that require measuring of results, and their criteria can be 
used to identify dimensions of performance measurement. Figure 3.3 shows the 
criteria of the EFQM Excellence Model which includes: leadership; people, policy 
and strategy; partnerships and resources; processes; people results; customer 
results; society results; and key performance results (British Quality Foundation 
2002). Figure 3.4 shows the criteria of the Baldrige Model which include 
leadership, strategic planning, customer and market focus, information and 
analysis, human resource focus, process management, and business results 
(Baldrige National Quality Program 2002). 
Enablers Results 
10 10 
Innovation and Learning 
Figure 3.3: The EFQM Excellence Model (British Quality Foundation 2002) 
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Organizational Profile: 
Environment, Relationships, and Challenges 
z 
Strategic Planning 
Leadership 
3 
Customer and 
Market Focus 
5 
Human Resource 
Focus 
Business Results 
7 
6 
Process 
Management 
4 
Information and Analysis 
Figure 3.4: Baldrige Criteria for Performance Excellence (Baldrige National 
Quality Program 2002) 
3.5.4 The Performance Prism 
Neely and Adams (2001) developed the Performance Prism as a comprehensive 
performance measurement framework that takes a different view than the 
Balanced Scorecard and other performance measurement frameworks. The 
Performance Prism focuses on stakeholders as the key to business success and 
measures their satisfaction as well as contribution to the organisation. On a 
secondary basis, the strategies, processes and capabilities used to deliver 
stakeholder value are measured. The Performance Prism is shown in Figure 3.5. 
Stakeholders are any individuals or groups that have a stake in the company's 
business. They include shareholders, customers, employees, suppliers, alliance 
partners, regulatory community and power groups. 
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Neely and Adams state that the Performance Prism offers multidimensional and 
interlinked perspectives that help understand performance in its entirety, while 
other models have a single one-dimensional perspective on performance. A prism 
refracts light into its hidden complexity, and in an analogous manner, the 
Performance Prism illustrates the complexity of performance measurement and 
management (Neely and Adams 2001). 
Strategics 
Capabilities 
Processes 
Figure 3.5: The Performance Prism (Neely and Adams 2001) 
3.6 PERFORMANCE MEASURES DESIGN 
One of the main problems with current performance measurement systems is that 
they are currently overloaded with measures that have little or no focus. The 
myriad of operational and physical measures that exist in many companies are 
bottom-up local measures that are derived on an ad hoc basis (Kaplan and Norton 
1993). Processes to design performance measures have been introduced in some 
performance models/frameworks and are usually an integral part of the 
model/framework (Flapper, Furtuin and Stoop 1996; Ghalayani, Noble and Crowe 
1997; and Medori 1998). Other processes can be found in Neely et al. (1997) and 
Globerson (1985a). 
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The issue of setting targets (proposed levels of a certain measure) and standards 
(the range of allowable values for a measure) has not been adequately researched 
in performance management literature, albeit its importance. Some quality 
researchers claim that setting targets can be harmful based on Deming's eleventh 
point on TQM (PMA Forum 2002). However, target setting has been a 
cornerstone in some methods of management theory such as management by 
objective (MBO). Careful setting of targets, based on knowledge, can be a source 
of motivation and performance improvement. Deming's emphasis on personal or 
process capability has to be taken into consideration when setting a target or 
standard. The problem in many companies is that target values are negotiated 
rather than based on sufficient knowledge (Schneiderman 1999 and Flapper, 
Furtuin and Stoop 1996) which can be as harmful as Deming warned. Reviews of 
setting performance targets and standards can be found in Sinclair and Zairi 
(2000) and Globerson (1985a). 
Historically, financial measures have been easily aggregated over different levels 
and functions of the organisation. However, with the introduction of non-financial 
measures, this task is no longer simple. Shneiderman (1999) showed the difficulty 
in quantifying the relationship between financial and non-financial measures, but 
suggested the possibility of using fuzzy logic. Palmer and Parker (2001) suggested 
that measures should be kept and dealt with at the aggregated level and not broken 
down into their components. This view is based on the application of uncertainty 
and chaos theory to management theory. It suggests that the quantification and 
aggregation of measures vertically is full of uncertainty and the final aggregate 
outcomes will have very little accuracy. On the other hand, attempts have been 
made by some authors to quantify the collective performance of measures with 
non-compatible units (Schrank 1998; Suwignjo, Bititci, and Carrie 2000; and 
Bititci, Suwignjo, and Carrie 2001). 
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3.7 PERFORMANCE MEASUREMENT SYSTEM IMPLEMENTATION 
This sub-section is divided into two main topics: the first reviews the 
implementation process of performance measurement systems; and the latter 
discusses the obstacles of implementation. 
3.7.1 Implementation Process 
Various authors have discussed implementation steps of a performance 
measurement system (Eccles and Pyburn 1992; Flapper, Furtuin and Stoop 1996; 
Medori 1998; Oliver and Palmer 1998; Kaplan and Norton 1993 and 1996; and 
Vitale and Mavrinac 1994). A general framework for the implementation process 
is described by Bourne et al. (2000) and shown in Figure 3.6. It shows the phases 
of implementation within a company: measurement system design; 
implementation of measures; assessing performance; and finally, challenging the 
assumptions of designing the measurement system. 
The existence of other parallel performance management systems in a company 
cannot be ignored. A good example is the budgeting process. Grady (1991) and 
Keegan et al. (1989) discussed incorporating performance measurement (financial 
and non-financial) with the budgeting process. If any other planning and control 
process exists, it should be tied to the main performance measurement system. 
3.7.2 Implementation Problems 
A performance measurement system may be robustly designed, but poor 
implementation can lead to its failure. Implementation problems have been 
clustered by Neely and Bourne (2000) into political, infra structural and focus. 
The political challenge encompasses the company's internal resistance to change. 
This is due to the legacy of using a measurement system as a big stick. Managers 
all too often use disappointing data with subordinates, in a judgmental and 
intimidating way, and to score points over other managers. The interference with 
functional lines of authority while developing internal measures has been a reason 
for conflict (Letza 1996). Consequently, people either resist the measurement 
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system, undermine the credibility of measures, or start playing the numbers game 
(Bourne et al. 2000). 
System design Implementation Use of measures 
of measures to assess the 
implementation of 
strategy 
Measure 
Review 
Act 
Designing 
measures 
Identifying 
key objectives 
Initial collection 
Collation (1) Reviewing 
Sorting / analysing targets 
Distribution 
(2) Developing measures 
(3) Reviewing measures 
(4) Challenging strategy 
Use of measures to 
challenge strategic 
assumptions 
Reflect 
Figure 3.6: Phases of Developing a Performance Measurement System 
(Bourne et al. 2000) 
The second implementation problem is related to the company's information 
infrastructure. Organisations usually lack the necessary infrastructure for the 
performance measurement system. Data exist on various unlinked and unrelated 
databases and in inconsistent formats. The amount of time, effort and resources 
needed makes the task nearly prohibitive. 
Finally, the enormity of the task that is unrealised by companies often leads to 
unexpected long periods and additional resources for implementation. The natural 
consequence is the loss of focus from managers and responsible staff, which is the 
third implementation problem. 
To overcome these obstacles and, as in any company initiative, there is a need for 
management's total commitment and understanding of the process and its 
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problems and the required time and resources (Eccles 1991 and Schneiderman 
1999). Additionally, change management is essential to overcome the 
implementation hurdles. The introduction of a performance measurement system 
and the change process has to be designed, planned, structured and managed. The 
influences and barriers to change have to be studied, expected and planned for. 
Waggoner, Neely and Kennerley (1997) have identified these influences and 
barriers and presented a typology of factors influencing the evolution and change 
of performance measurement systems. It remains that hardly any existing 
performance measurement system accounts for change management as an integral 
part of its implementation. Research in this area of performance measurement is 
very limited. 
3.8 CONVERTING PERFORMANCE MEASUREMENT INTO 
PERFORMANCE MANAGEMENT 
The function of management is not complete until it includes a controlling 
activity. Management functions start from planning, and then go through 
executing the plan via organising, staffing and leading, and finally the plan and 
execution are controlled by measuring results, providing feedback and taking 
necessary actions. In line with the functions of management was the definition of 
performance management provided by Bititci, Carrie, and McDevitt (1997). The 
notion of closed loop control systems (i. e. performance management), was further 
described by Bititci and Turner (2000) as not being widely used and absent in 
many frameworks. The notion of providing feedback for necessary decision- 
making was discussed by Globerson (1985b), Grady (1991) and Medori (1998). 
Furthermore, an example of a closed loop performance management system was 
given by Neely, Gregory and Platts (1995) and combined periodic benchmarking 
with ongoing monitoring/measurement. The concept of measurement-managed 
organisations (MMOs) was discussed by Clark and Morgan (2001). They 
identified the characteristics and the phases of MMOs. 
A common and increasing issue in modem organisations is the inability to utilise 
value from the performance measurement system. It is a result of failure to take 
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actions and manage with measurement data. Neely and Bourne (2000) considered 
this phenomenon as part of the ultimate management sin. The focus of most 
performance literature has been on measurement (i. e. what to measure and how to 
measure it). Only a few authors have addressed the management aspects of 
performance. More research and practice attention is definitely needed in this 
area. 
3.9 LONG-TERM SUCCESS OF PERFORMANCE MANAGEMENT 
Academic literature and practitioner activity have focused on conceptual 
frameworks and processes for designing performance measures, whereas, the 
continuous updating and long-term success of performance measurement systems 
have been under-emphasised (Bourne 2000). Performance measurement systems 
in companies are overloaded with measures. New measures are added, but 
obsolete measures are rarely deleted (McJorrow and Cook 2000; and Neely 1999). 
Some performance measurement systems have been described as being dynamic, 
which can be explained as the ability of a performance measurement system to be 
updated as per the detection of a change in the internal or external environment. 
The importance of dynamism was emphasised by Bititci and Turner (2000), 
Ghalayani, Noble and Crowe (1997), and Waggoner, Neely and Kennerley 
(1997). Bititci and Turner (2000) explained that to achieve a dynamic 
performance measurement system, sensitivity to changes in the internal and 
external environment is needed. Reviews of the system occur with every change, 
in a manner that ensures the deployment of revised objectives to the critical parts 
of the organisation. Additionally, there may be infrequent events, which require 
restructuring the performance measurement system. Although most of the current 
performance measurement frameworks/models can be described as static (do not 
incorporate long-term maintenance processes), yet the current knowledge and 
techniques are sufficiently mature to create dynamic performance measurement 
systems (Bititci and Turner 2000). 
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3.10 GAPS IN KNOWLEDGE 
Many performance measurement frameworks and performance improvement 
initiatives/methods exist (e. g. Balanced Scorecard, EFQM, JIT, Benchmarking 
and Activity Based Management). Each is different in the way it measures 
performance, yet they can coexist simultaneously. How is that possible? Is any 
one better or more valid than the others are? They are all valid but measure 
different aspects of performance. Neely and Adams (2001) explain that 
performance is multifaceted and that each framework or method addresses a 
unique perspective of performance. Furthermore, no one answer exists for all 
situations. However, there is a demand in practice and research to develop more 
comprehensive performance measurement frameworks (Neely and Adams 2001). 
Since existing frameworks cover various facets of performance, combining these 
facets into a hybrid framework is only logical to provide a more comprehensive 
coverage of performance. This aspect represents a considerable gap in 
performance measurement knowledge. 
Other gaps in knowledge exist, each suggesting a potential area of future research. 
A review of these gaps is covered in the following points. 
" Managers want as easy solutions as possible, with minimum alterations of 
their existing company measurement systems. These company systems might 
follow a certain performance measurement framework, or a bespoke method, 
or even be unrelated performance indicators used by management. On the 
other hand, Eccles (1991) advocates that performance measurement system 
design should start from scratch. Barsky and Bremser (1999) however, showed 
how budgeting can be used in a Balanced Scorecard environment. Research 
needs to identify how contemporary performance measurement frameworks 
should interact with existing company measurement systems. For example, 
surveys of existing systems can be conducted in different disciplines to 
identify frameworks' utilisation, or the measures most used in the industry. 
Methods for evaluating whether to use existing systems/measures/information 
or to develop an entirely new system need to be developed. Furthermore, 
techniques are required to identify how the existing measures/information can 
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be used within a certain performance measurement framework or in a newly 
designed system. 
" Procedures for designing performance measures/indicators have been 
described in many publications. However, the issue of target and standard 
setting of measures is still problematic in firms. Target setting techniques have 
been covered in research (Sinclair and Zairi 2000). Nevertheless, target values 
are usually negotiated rather than studied (Schneiderman 1999; and Flapper, 
Furtuin and Stoop 1996). Research still needs to identify how managers could 
be encouraged to adopt target and standards setting techniques. It is possible 
that other techniques are needed, or it might just be a problem of awareness. 
" Financial measures have historically been easily aggregated over 
organisational levels and across functions. However, with the introduction of 
non-financial measures, different units of measurement exist and aggregation 
is no longer a simple task. Suwignjo, Bititci and Carrie (2000) and Bititci, 
Sumignjo and Carrie (2001) have provided quantitative models that structure 
measures hierarchically, evaluate their effect on each other, and quantify 
relative effects using standard Analytic Hierarchy Process (AHP). Schrank 
(1998) has also presented a quantification methodology for aggregating 
measures within a "goal oriented performance evaluation" approach. On the 
other hand, Palmer and Parker (2001) have argued based on the recent 
applications of uncertainty and chaos theory to management that measures 
should not be broken down into their components. They stated that the 
performance of a measure is affected by numerous factors and a small change 
in any of these factors can result in a major effect on the resulting measure, 
thus making aggregation efforts pointless. Research is still limited in this area 
and needs to indicate the validity, usability and practicality of aggregation 
methods and probably suggest new techniques. 
" Implementation of performance measurement systems has been discussed 
by a plethora of authors (Bourne et al. 2000; Eccles and Pyburn 1992; Flapper, 
Furtuin and Stoop 1996; Medori 1998; Oliver and Palmer 1998; Kaplan and 
Norton 1993; and Vitale and Mavrinac 1994). Implementation problems can 
lead to the failure of even the best-designed performance measurement 
systems (Neely and Bourne 2000). Research needs to develop more robust 
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implementation techniques that adopt change management as an integral part 
of the implementation process. 
" Many performance measurement systems currently being used are 
overloaded with measures. New measures are added, but obsolete measures 
are rarely deleted (McJorrow and Cook 2000; and Neely 1999). Dynamism 
and flexibility should be characteristics of measurement systems, where the 
systems are modified with the occurrence of relevant external and internal 
changes. These issues have been discussed by a number of authors (Bititci and 
Turner 2000; Ghalayani, Noble and Crowe 1997; and Neely et al. 1997). 
Current knowledge and techniques are sufficiently mature in this area, but 
many performance measurement systems are still static (Bititci and Turner 
2000). The need remains in research to further address dynamism and 
flexibility of performance measurement systems. 
" Performance measurement systems have no use if they are not used as 
guidance to management decisions. The feedback loop and consequent 
decision-making is necessary to convert measurement systems into 
management systems. This notion has been discussed by Grady (1991) and 
Medori (1998). Failure to take actions and manage with measurement data has 
been considered as an ultimate management sin, but has been a common and 
increasing issue within many modern organisations (Neely and Bourne 2000). 
Research needs to identify the reasons of failure of translating measurement 
information into action and suggest necessary remedies. 
3.11 SUMMARY 
Performance measurement has been the subject of considerable research and 
attention in the last fifteen years. The inadequacy of traditional financially based 
performance measurement frameworks and the introduction of non-financial 
measures have triggered much of this research, in what has been considered a 
research revolution. This chapter reviews business performance measurement in 
general. The review starts with a discussion on the history and evolution of 
business performance measurement. Contemporary performance measurement 
frameworks were reviewed including the Balanced Scorecard, Quality ' Based 
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Performance Excellence Models such as EFQM, and the Performance Prism. The 
chapter then reviews issues related to performance measures design. The 
implementation process and barriers were discussed, as well as the conversion of 
performance measurement information into management actions. The long-term 
maintenance of performance measurement systems was reviewed, and finally, 
gaps in knowledge were discussed based on the literature review. These gaps 
include the need for a comprehensive performance measurement framework, the 
interaction of newly developed measurement systems with those existent in the 
company, appropriate setting of targets and standards for performance measures, 
performance measurement implementation problems, the long-term maintenance 
of a performance measurement system, and failure of converting measurement 
systems into management systems. The following chapters attempt to address the 
main gap of developing a more comprehensive performance measurement 
framework. Furthermore, the issue of existing measurement systems interacting 
with newly developed ones is discussed within an illustrative case study in 
Chapter 9. 
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CHAPTER 4 BUSINESS PERFORMANCE MEASUREMENT IN 
CONSTRUCTION 
0 
4.1 INTRODUCTION 
Various industry reports have identified many areas of performance improvement 
and emphasised the need for performance measurement (Latham 1994 and 
Egan1998). Additionally, a significant number of construction firms in the UK 
have implemented performance measurement frameworks within the last five 
years (Robinson et al. 2002). The purpose of this chapter is to review the main 
performance measurement frameworks and their application to UK construction 
firms and identify gaps in knowledge. It is important to note that the chapter 
focuses on performance measurement for the purpose of internal management of 
the firm, and not for evaluation by clients or shareholders. The chapter is divided 
into six further sections: performance measurement in UK construction; project 
and operational performance measurement; organisational performance 
measurement; linking strategic management to performance measurement; gaps in 
knowledge; and a summary. 
4.2 PERFORMANCE MEASUREMENT IN UK CONSTRUCTION 
The construction industry in the UK and many other developed countries has a 
long track record of less than optimal performance (Kagioglou, Cooper and 
Aouad 1999; and Carlisle 2001). A number of industry reports and investigations, 
dating back to the "Simon Report" in 1944 have indicated the need for change and 
improvement (Banwell 1964). The more recent reports. of Latham (1994) and 
Egan (1998) have shed more light onto the status of the industry and the required 
areas and tasks for performance improvement. The Latham report advocated 
improvement in the efficiency and competitiveness of the industry through 
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reforms in contracting, tendering, design process, quality management, 
productivity, training, education and other issues. In his report, "Rethinking 
Construction", to the government, Egan described the UK construction industry, 
at its best, to display excellence. However, he had deep concerns that the industry 
was under-achieving and substantial improvements in quality and efficiency were 
possible. He further elaborated, that the industry had low profitability and 
invested too little in capital, research and development and training. Moreover, 
too many clients were dissatisfied with its overall performance. Egan identified 
specific targets for improvements in terms of productivity, profits, quality, safety, 
and project performance. Most important to this research, Egan emphasised the 
importance of ambitious targets and the role of performance measurement to 
deliver improvement (Egan 1998). 
Following the Egan Report, many government and institutional schemes and 
initiatives have been aligned to address the implementation of Egan principles 
(DTI 2002a). A further report by Fairclough (2002) "Rethinking Construction 
innovation and research" reviewed government R&D policies and practices. 
Additionally, there has been significant interest in performance measurement from 
construction organisations (Robinson et al. 2002). 
4.3 PROJECT AND OPERATIONAL PERFORMANCE 
MEASUREMENT 
The construction industry is a project-oriented industry. Each project is unique 
and can be considered as a prototype, although a similar set of process stages are 
involved in every project (Wegelius-Lehtonen 2001). Therefore, it is natural to 
have had the focus of performance measurement on the project more than the 
organisational level (Kagioglou, Cooper and Aouad 2001; and Love and Holt 
2000). 
Construction projects are typically evaluated in terms of cost, time and quality 
(Kagioglou, Cooper and Aouad 2001; and Ward, Curtis and Chapman 1991). 
These three measures of project performance have been described as insufficient 
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by Ward, Curtis and Chapman (1991). They argued that other factors, such as the 
quality of relationships among participants and flexibility could influence 
customer satisfaction and thus affect the success/failure of the project. 
Furthermore, as explained by Ward, Curtis and Chapman (1991), what remains in 
the mind ofparticipants, after the project completion, is not so much financial 
success or early completion, but memories of harmony, goodwill and trust, or 
conversely arguments, distrust and conflict. 
In addition, productivity has been a dominant issue in project management, 
promising efficient usage of resources and cost savings and ultimately affecting 
the bottom line of every effort in the construction process (Olomolaiye, 
Jayawardane, and Harris 1998). A review of literature on productivity 
measurement in construction can be found in Motwani, Kumar, and Novakoski 
(1995). 
4.4 ORGANISATIONAL PERFORMANCE MEASUREMENT 
Organisational performance measurement in construction has traditionally relied 
on efficiency, return on capital and profitability, however, these have been 
criticised as narrow, reactive and not sufficiently linked to project performance. A 
longer-term and broader focus is needed that considers corporate strategy, 
business processes and customer needs (Love and Holt 2000). Recently, 
construction companies have used a more balanced approach to the monitoring of 
non-financial measures. Robinson et al. (2002) have reported the increased use of 
customer aspects, impact on society and internal stakeholders in performance 
measurement. Moreover, literature has cited frameworks to evaluate the 
organisational performance of contractors that include non-financial aspects 
(Arditi, Koksal and Kale 2000; Hatush and Skitmore 1997a and 1997b; Langford, 
Iyagba and Komba 1993; Ng, Skitmore, and Smith 1999; Nicholas, Holt and 
Edwards 2001; Russel and Zhai 1996; and Straight 1999). However, these 
frameworks were concerned with tendering and contractor selection, whereas, the 
focus of this research is on performance measurement for internal management 
purposes. 
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The three main performance measurement tools/frameworks that exist in the UK 
construction industry are Key Performance Indicators (KP1), Balanced Scorecard, 
and EFQM Excellence Model. Robinson et al. (2002) conducted an industry 
survey that showed the utilisation of performance measurement frameworks in 
construction firms, as shown in Figure 4.1. Mbugua (2000) also conducted a 
survey on the use of self-assessment techniques and reported that 72 per cent of 
his sample used KPI, 20 per cent used the Balanced Scorecard and 28 per cent 
used Business Excellence Models. Literature also has reported cases of 
performance framework implementation, like that of the Morrison Construction 
Group (Robertson 1997). A discussion on the use of each framework is to follow 
in the next sub-sections. 
22.8% 
KPI Related or 
26.4% 
Bespoke Models 
3.8% 
Oil, 
3.8% 
Excellence Balanced 
Models 7.5% 
Scorecard 
13.2fI% 
22.5% 
Figure 4.1: The Utilisation of Performance Measurement Frameworks in UK 
Construction Firms (Robinson et al. 2002) 
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4.4.1 Key Performance Indicators (KPI) 
As a result, of Egan's report "Rethinking Construction", the construction best 
practice programme launched the Construction Best Practice Programme - Key 
Performance Indicators (CBPP-KPI 2002) for performance measurement. The 
indicators are for both project and organisational levels and directly reflect the 
performance targets developed by Egan (1998). They include: client satisfaction 
(product & service); defects, predictability (cost & time); profitability; 
productivity; safety; construction cost; and construction time. The CBPP-KPI has 
recently expanded to include indicators for the environment, people, M&E 
contractors, consultants, and construction products (CBPP-KPI 2004). 
There has been significant criticism towards the KPI, as a performance 
measurement tool, that apply to the CBPP-KPI even after their recent expansion. 
Beatham et al. (2004) described KPI in construction as being post event and 
lagging, not providing an opportunity to change, and being used as a marketing 
tool rather than being integrated into business management. Kagioglou, Cooper 
and Aouad (2001) raised some questionable issues against the KPI as well. These 
issues include the KPI being non-comprehensive, not taking a holistic view of the 
business, and focusing more on project rather than organisational performance. 
Additionally, the KPI are designed as a benchmark for the whole industry, where 
companies can benchmark themselves against national performance and identify 
areas for improvement. KPI do not give insight as to the means of improving 
performance and therefore, has limited use for internal management decision- 
making. Furthermore, the KPI were lesser rated from construction firms in a 
comparison with Balanced Scorecard and EFQM (Robinson et al. 2002). On a five 
point scale (very poor, poor, neutral, good and very good) EFQM and Balanced 
Scorecard were nearly equally rated with ratings ranging between neutral and very 
good, however, KPI and bespoke models' ratings ranged from poor to good. 
4.4.2 The Balanced Scorecard 
One of the first reported applications of Kaplan and Norton's Balanced Scorecard 
was for a leading engineering and construction company: Rockwater, a subsidiary 
of Brown & Root/Halliburton. The company's original scorecard can be found in 
52 
bý 
Kaplan and Norton (1993). Kagioglou, Cooper and Aouad (2001) suggested a 
conceptual framework for the application of the Balanced Scorecard in 
construction firms. They added two perspectives important to the construction 
industry: project and supplier perspectives. Additionally, the framework 
rationalises the relationships between performance measures and goals derived 
from strategy to indicate potential areas for improvement, through a process- 
performance measurement relationship matrix. Kagioglou, Cooper and Aouad 
(2001) argued that methods used to measure performance in construction projects 
fall into the three main categories of Balanced Scorecard: 
1. financial perspective: for example, cash flow and cost benefit analysis; 
2. internal business processes: for example critical path analysis; and 
3. customer perspective. 
Organisational learning is emerging within the fourth Balanced Scorecard 
perspective of innovation and learning (Kagioglou, Cooper and Aouad 2001). 
Kagioglou, Cooper and Aouad stated that organisational learning can be 
problematic, since participants of construction projects are only temporarily 
joined. However, Kululanga, Edum-Fotwe and McCaffer (2001) presented a 
framework for organisational learning measurement in construction contractors. 
They explained definition difficulty and used dimensions and supporting factors 
to measure the degree of organisational learning. 
4.4.3 The European Foundation for Quality Management (EFQM) 
Excellence Model 
Beatham et al. (2002) reported different uses of the EFQM model applied to 
construction. The self-assessment process is used to identify key areas for 
improvement (AFI) and initiate performance improvement projects. The RADAR 
(Results, Approach, Deployment, Assessment and Review) logic of the EFQM 
model is used to deliver continuous improvement. Moreover, the model was used 
to ensure that all issues related to the business (hard and soft issues) are 
incorporated in the development of critical success factors (CSF) and key 
performance indicators (KPI), as shown in Figure 4.2. This was done as part of a 
review of business/project objectives, key business processes (KBP) and sub 
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KBP. It should be noted that the key performance indicators here are different 
than the CBPP-KPI. 
The implementation of TQM has traditionally been faced with problems in 
construction, due to its contrasts with manufacturing, where TQM originated 
(Ahmed and Sein 1997; and Stockdale 1997). However, the EFQM model, unlike 
its TQM parent, is a well-defined model, and has been reported to be easier in 
understanding and implementation to construction companies (Watson and Seng 
2001). Nevertheless, some implementation problems exist, and can be 
summarised as resistance to change, inexperience with the model, documentation 
difficulties and insufficient time and funds allocation (Watson and Seng 2001). 
Additionally, Robinson et al. (2002) reported that construction firms considered 
the EFQM model less difficult than Balanced Scorecard in terms of determining 
and monitoring indicators. They regard this to the presence of enabling factors in 
the EFQM model, which are not clear or comprehensive in the Balanced 
Scorecard. 
The Business 
Key Business 
Processes 
Key Business 
Sub Processes 
EFQM CRITERION 
I 2 3 4 5 6 7 8 9 
Identify Bus. CSF/Objectives & Bus. KPIs for each 
criterion 
T IT IT T TI T I T T 
Identify KBP, CSF and Operational KPIs for each criterion 
TI TI T T TI V I 
Identify KBP, CSF and Operational KPIs for each criterion 
Figure 4.2: Identifying KBP, CSF and KPI using the EFQM 
Excellence Model (Beatham et al. 2002) 
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4.5 LINKING STRATEGIC MANAGEMENT TO PERFORMANCE 
MEASUREMENT 
Performance- measurement is an important part of the strategic management 
process (Kaplan and Norton 1996). Strategy implementation has to be measured 
in order to monitor and control it. According to Wheelen and Hunger (2000), the 
process of strategic management is cyclic in nature and can be divided into four 
main stages, as illustrated in Figure 9.1. Scanning the external and internal 
business environments and gathering relevant information can be considered as 
stage 1. The second stage is the strategy formulation, where mission, objectives, 
strategies and policies are formulated/revised/modified. The third stage is the 
implementation of strategies with the aid of programs, budgets and procedures. 
Stage 4 is critical to the whole process as it involves strategic performance 
measurement, the results of which are used to control the strategy implementation 
and challenge its formulation. This final stage involves feedback being provided 
to all previous stages of the process to improve their execution. Many of the 
contemporary performance measurement frameworks are used to measure strategy 
deployment. Kaplan and Norton (1996,2001b and 2001c) showed how the 
Balanced Scorecard should be used as a strategic management system. Leonard 
and McAdam (2002) presented a grounded model of the strategic application of 
business excellence models, but reported that managers found difficulties in 
attempting to use the model in a strategic manner. 
Stage 1 Stage 2 Stage 3 Stage 4 
Environmental Strategy Strategy Evaluation 
Scanning Formulation Implementation and Control 
External Factors - Mission - Plans & Programs Performance O 
Internal Factors 
bjectives - Budgets Measurement 
- Strategies - Procedures 
Policies 
Stage 5- Feedback 
Figure 4.3: The Strategic Management Process according to Wheelan and 
Hunger (2000) 
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The basic concepts of strategic management as applied to construction have been 
reviewed in Price and Newson (2003). The focus of strategic management in 
construction'has been predominantly on strategic planning and formulation and 
has conservatively discussed strategic performance measurement (Betts and Ofori 
1992; Carrillo 1998; Chinowsky and Meredith 2000; Edum-Fotwe 1995; 
Junnonen 1998; and Langford and Male 2001). A recent UK construction industry 
survey indicated that 30 per cent of respondents did not establish performance 
indicators and only 9 per cent considered measuring organisational performance a 
principal aim of the strategic management process (Price, Newson and Ganiev 
2004). Moreover, companies using performance measures in the industry usually 
took a short-term perspective (Price 2003). Furthermore, Price (2003) established 
a need for strategic performance to be monitored and business strategy effectively 
managed. Consequently, he recommended the development of tools to quantify 
and monitor strategic performance. 
The main aspects of strategic management in construction as described by Price, 
Newson and Ganiev (2004), and based on an industry survey are summarised in 
the following points. 
9 Strategic planning has a low profile in construction and receives a low level 
of attention. In addition, strategic management is not entrenched in 
construction organisations. It is usually performed by top management in a 
top-bottom approach, with little involvement of the lower echelons of the 
organisation, customers, 'partners or suppliers (stakeholders). Moreover, 
construction firms tend to focus on operational effectiveness (perform similar 
activities better than rivals) at the expense of strategic positioning (perform 
different activities from rivals or performing similar activities in different 
ways) (Edum-Fotwe 1995). Under this situation, performance measurement 
will not likely be used as a strategic deployment tool. 
" Firms traditionally pursue a cost leadership strategy, mostly by default 
rather than by design. However, with the increased focus on the customer, a 
shift to differentiation strategies is emerging. Companies will need to monitor 
56 
their new strategic efforts, and align them throughout the organisation. 
Therefore, the need for strategic measurement systems is expected to grow. 
It is evident that with the low level of attention of strategic management, 
performance measurement systems are not aimed at deploying strategy. However, 
with more firms shifting towards differentiation strategies, companies need 
justification of their new strategic initiatives. Thus, a need is expected to emerge 
for the monitoring and quantification of these strategies. 
4.6 GAPS IN KNOWLEDGE 
Construction companies have implemented a number of performance 
measurement tools and frameworks, such as KPI, Balanced Scorecard, and 
EFQM. Each looks at performance measurement from a different angle, while 
either overlapping or complementing one another. Therefore, there is a need for a 
comprehensive construction performance measurement framework. This gap is 
similar to that identified in the previous chapter. However, the needs or critical 
success factors of construction can differ from other industries and the required 
performance measurement framework needs to be developed/adapted for 
construction. 
The various gaps in knowledge identified in the previous chapter were for 
performance measurement frameworks in general but they also apply to 
construction organisations. Moreover, but specific to the construction industry, the 
following additional gaps are reviewed. 
" The application of the Balanced Scorecard, EFQM and KPI are in their 
early years. Much can be learned from the problems faced in their 
implementation, and research is still limited in this area. 
" Specific measurement issues of performance in construction, particularly 
relating to soft issues such as leadership, people, innovation, learning, 
partnership and knowledge management, is emerging in research. However, 
further investigation is required for a wealthier choice of measures and the 
selection of appropriate measures. - 
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" The design of measures/indicators have been covered in many publications. 
However, the design of measures, specific and appropriate to construction, has 
not been well addressed. Additionally, the cascading and aggregation of 
measures vertically between the organisational and project levels has not been 
adequately researched. 
" Strategic management in the construction industry provides many 
opportunities for research, particularly the measurement of strategy 
deployment. When developing or applying any performance measurement 
framework, the issue of strategic performance measurement should be 
accounted for. 
4.7 SUMMARY 
The status of performance measurement in the UK industry has been reviewed in 
this chapter. Project performance measurement was found to receive more focus 
in terms of cost, time, and quality. Organisational performance measurement has 
been discussed and was found, in the UK construction industry, to mainly 
comprise of KPI, Balanced Scorecard and EFQM. Performance measurement was 
shown to be an integral part of strategic management. With the emergence of 
differentiation strategies among construction organisations, the focus on 
performance measurement is expected to grow to quantify the deployment of 
these strategies. Gaps in knowledge within construction firms were evaluated, and 
the need for a more comprehensive performance measurement framework was 
identified to exist within construction. Gaps in knowledge, specifically relevant to 
the construction industry, were identified in addition to those discussed in the 
previous chapter. A main gap was found to exist for the development of a 
comprehensive framework to measure business performance in construction. 
Other gaps included: investigating the implementation of contemporary 
performance measurement frameworks in construction firms; further research 
pertaining to the measurement of specific areas especially soft issues; the design 
of measures specific to construction; cascading of measures between 
organisational and project levels; and the effect of strategy deployment in 
construction firms on the development of performance measurement systems. The 
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following chapters attempt to address some of these issues, where a more 
comprehensive performance measurement framework is to be developed and the 
framework is linked to the strategic management process. Furthermore, the 
measurement of some of the softer issues is addressed in the framework, and the 
use of contemporary frameworks and their relation to strategic management is 
investigated in the process of developing the framework. 
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CHAPTER 5 THEORETICAL DEVELOPMENT OF 
FRAMEWORK 
5.1 INTRODUCTION 
The purpose of this chapter is to theoretically formulate a conceptual framework 
for measuring business performance in construction. The theoretical framework is 
hypothesised based on logical induction of previous theories in literature. This is 
the first part of the hypothetico-deductive approach adopted for this research. The 
chapter is divided into nine further sections: format of the framework; formulation 
methodology; formulation process; identification of performance factors; 
identification of underlying relationships; evaluation of formulation process and 
comprehensiveness; adaptation to construction; operational definitions of 
performance factors; and finally, a summary to conclude the chapter. 
5.2 FORMAT OF THE FRAMEWORK 
Many authors have emphasised the need for defining critical success factors in 
measuring performance (Birchard 1996; and Murray and Richardson 1998). 
Furthermore, scholars have advocated that critical success factors should be tied 
together and related to one other in cause and effect relationships when measuring 
performance (Johnston, Brignall and Fitzgerald 2002), in what has been termed 
as: a mental strategy in Eccles and Pyburn (1992); a theory of the business in 
Niven (2001); or a success map in Neely and. Bourne (2000). Moreover, Kaplan 
and Norton (2001) suggested mapping the company's strategy in the form of 
causal relationships in order to monitor it, thus indicating that the measurement of 
performance should be based on a map of the company's critical success factors. 
In line with this methodology, and to develop the framework for, measuring 
business performance, the conceptual framework is developed in the form of a 
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success map. Meaning the success/performance factors, as well as their 
underlying relations are to be determined in the potential framework. 
Success factors have been discussed in construction at both the project level 
(Chua, Kog and Loh 1999) and on the organisation level (Mbugua et al. 1999). 
McCabe (2001) identified critical success factors as being the building blocks and 
a first-step to benchmarking. Approaches similar to the success map concept have 
been cited in construction management literature. Yasamis, Arditi and 
Mohammadi (2002) used a representation of a construction company's quality 
performance to establish a framework for its measurement in contracting 
organisations. Underlying causal relationships between relevant factors have been 
modelled for construction rework in Love, Mandal and Li (1999). Furthermore, 
Tang and Ogunlana (2003) used the same concept to model the dynamic 
performance of a construction organisation, focusing on the interactions between 
a country's construction market and the organisation's financial, technical and 
managerial capabilities. This concept has an external and predictive orientation to 
modelling performance, whereas this research focuses on using performance 
measurement for internal management purposes. In addition, the concept of 
identifying success factors for internal business measurement is not new to 
construction research. Mbugua (2000) developed a framework for evaluating the 
business performance of UK construction companies based on the identification 
of success factors. However, the underlying relationships among those factors 
were not identified. 
5.3 FORMULATION METHODOLOGY 
5.3.1 Basing the Framework on Well-Established Frameworks 
The successes and achievements of previous frameworks have to be considered 
during the formulation of any new theoretical framework, in order to avoid 
reinventing the wheel. The formulation methodology could be based on producing 
an entirely new framework, if the existing frameworks were significantly flawed 
or invalid. This approach could increase choice and thus add to the existing 
confusion during framework selection by companies. However, the review of 
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contemporary frameworks in the previous chapter showed they are mostly valid 
and correct, but differ in measuring various facets of performance. Thus, it is 
more logical to combine and build upon the principles of existing frameworks, 
rather than to develop an entirely new framework. 
The scope of the theoretical framework would benefit from including as many of 
the available frameworks as possible. However, working with many frameworks 
can cause difficulties to the formulation process and make it intractable. 
Additionally, the validity of the founding frameworks (i. e. the frameworks used to 
build the theoretical framework) can significantly affect the validity of the 
resulting framework. Therefore, to make the formulation process feasible and 
meaningful, it should be based on a limited number of the most valid existing 
frameworks. Consequently, formulation is based on well-established frameworks 
to provide high confidence in their validity. 
5.3.2 Selection of Founding Frameworks 
Selection of the founding frameworks for the formulation process is based on their 
popularity and establishment among researchers and practitioners to provide 
evidence of conceptual acceptance and applicability. This selection criterion 
enables the theoretical framework to be up-to-date with contemporary research 
and practice. Based on the literature review presented in the previous chapter, the 
popularity of the Balanced Scorecard and the EFQM Excellence Model, in 
construction and other industries, can be notably identified. In addition, the 
Baldrige Excellence Model has wide use in the USA and many areas of the world, 
and is therefore included as a founding framework. Other frameworks have not 
acclaimed such a wide popularity and are, therefore, not included. 
Although the CBPP-KPI are popular in UK construction firms, they were not 
included within the founding frameworks for their lack of a holistic approach and 
their constitution of indicators rather than performance factors. Nevertheless, the 
developed framework was compared to the KPI to ensure their inclusion. 
The Performance Prism is a recent framework that has not yet reached the same 
popularity of the three founding frameworks, but was considered as a fourth 
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founding framework, in an exception to the popularity rule. This is because of the 
development of the Performance Prism as a comprehensive framework (same as 
the aim of this research) and for its original perspective of performance 
measurement. Nevertheless, it was found that the merging of the first three 
founding frameworks resulted in a framework that has parallel logic to the 
Performance Prism, and contains more detail. Therefore, the performance prism 
was used to evaluate comprehensiveness of the theoretical framework, as to be 
seen in the formulation process, and thus, no exceptions have been taken in the 
selection of the founding frameworks. 
5.4 FORMULATION PROCESS 
The formulation process of the framework involves four basic steps, as illustrated 
in Figure 5.1: identification of performance factors; identification of underlying 
relationships; evaluation of comprehensiveness; and adaptation to construction. 
The first step integrates the performance factors of the founding frameworks into 
one set of factors, including leadership, strategic planning and management, 
customer and stakeholder focus, people management, partnerships and suppliers, 
resources management, processes, information and analysis, innovation, learning 
& knowledge management, customer results, people results, stakeholder results 
and business results. 
The second step identifies the underlying relationships between the performance 
factors. The importance of this second step is that it shows how performance 
factors interact and produce performance results, thus assisting management in 
isolating performance problems, understanding their effects and consequently 
taking appropriate actions. The relationships of the founding frameworks and the 
literature review were the basis of this step. The outcome of this step was the 
arrangement of the performance factors to show the logical business flow of: 
Leadership -º Stakeholder focus -Strategic planning -- Deployment -º Results. 
Furthermore, the performance factors were operationally defined and some were 
regrouped based on relevant literature. 
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The third step of formulation is to evaluate the process and the comprehensiveness 
of the resulting performance factors. The formulation process was evaluated by 
comparing the theoretical framework to its founding frameworks. This 
comparison showed the inclusion of founding framework's criteria/perspectives 
and consistency with their loygic. Comprehensiveness was evaluated by comparing 
the framework to the performance prism (Neely and Adams 2001), and TQM 
frameworks in literature. The comparison revealed that the framework covered the 
Performance Prism performance factors as well as including two additional 
performance factors and that it has clearer underlying relationships. In addition, 
comparison with the TQM frameworks of Saraph, Benson and Schroeder (1989), 
Flynn, Schroeder, and Sakakibara (1994), Ahire, Golhar, and Waller (1996), and 
Black and Porter (1996) demonstrated the framework included relevant business 
performance factors. 
Balanced 
EFQM Baldribe Scorecard 
Step I Identification of 
Performance Factors 
Combined Set of 
Performance Factors 
I 
Step 2 Identification of 
Underlying Relations 
Evaluation of 
Step 3 Formulation Process 
& Comprehensiveness 
Step 4 Adaptation to 
Construction 
Framework 
Figure 5.1: The Framework Formulation Process 
The adaptation of the theoretical framework to construction is evaluated in the 
fourth and final step of formulation. Adaptation was based on previous 
applications and adjustments of the founding frameworks when applied to 
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construction, in addition to literature on the subject. Furthermore, the framework 
was compared to the construction KPI and the comparison revealed their inclusion 
within the framework. 
5.5 IDENTIFICATION OF BUSINESS PERFORMANCE FACTORS 
The formulation of the combined set of performance factors starts with the factors 
of the EFQM and Baldrige Models. The factors of the Balanced Scorecard are 
then added to them. In studying both models, EFQM and Baldrige, many of their 
performance factors cover the same conceptual domains, albeit some differences 
in the definition of these performance factors. A comparison between the two 
models has been presented by Tummala and Tang (1996, p. 26), where the 
performance factors of both models were mapped against one another. Table 5.1 
shows an updated comparison that is in line with Tummala and Tang's 
comparison, but using more recent versions of the models in Baldrige National 
Quality Program (2002) and British Quality Foundation (2002). Analogous 
performance factors of both models are used to form the initial factors of the 
framework, as shown in Table 5.1. The criteria of EFQM and Baldrige are first 
combined, then the perspectives of the Balanced Scorecard are added, as 
explained in the following sub-sections. 
I 
5.5.1 Combining the Criteria of EFQM and Baldrige 
The criteria of EFQM in column 1 of Table 5.1 are added to corresponding 
criteria of Baldrige in column 2 to form the performance factors of column 3. For 
example, the `leadership' criterion exists in both models, and is therefore, existent 
in the performance factors of column 3. The 'people results' criterion of EFQM is 
analogous to the `human resource results' in Baldrige and is therefore, expressed 
as the performance factor of `people results'. Criteria that exist in one model and 
not in the other are also expressed as performance factors, such as 'partnerships 
and resources' in EFQM and `information and analysis' in Baldrige. 
Some criteria of one model are expressed in the other as sub-criteria, and some 
enablers of one model parallel the results of the other. For example, customer, 
65 
employee and public focus, in Baldrige, are identified as sub-criteria and are in 
results criteria in EFQM. However, Russell (1999) stressed the importance of 
applying EFQM in a backward manner, starting with customer, employee and 
society results first, then implementing the driving performance factors to yield 
the desired results. Russell in fact is promoting the use of customer, employee and 
society focus as enablers in EFQM, which makes them equivalent to their 
corresponding criteria/sub-criteria in Baldrige. Therefore, the framework 
performance factors of column 3 have included these points, while expanding 
`people and society focus' to be `people and other stakeholders focus', and 
separating the `customer focus' as a separate performance factor to emphasise the 
importance of the customer among stakeholders. In the same manner, `people 
results' and `society results' performance factors of the framework have been 
merged into a single performance factor of `people and other stakeholders focus', 
while `customer results' has a separate performance factor. To have better 
organisation among the performance factors, and in line with the suggested 
improved EFQM model (Nabitz et al. 2001), the `partnerships and resources' 
performance factor is split into `partnerships and suppliers' and `resource 
management. ' 
5.5.2 Adding the Perspectives of the Balanced Scorecard 
The combined EFQM and Baldrige criteria, expressed as performance factors in 
column 3 of Table 5.1 are further added to the perspectives of the Balanced 
Scorecard in column 4. This results in the combined set of performance factors in 
column 5. Three of the Balanced Scorecard perspectives are analogous to 
previously defined performance factors, and the remaining `innovation and 
learning' perspective is included as an additional performance factors. Moreover, 
the `resource management' performance factor originally included knowledge and 
technology management from `partnerships and resources' in EFQM. These 
factors should preferably be part of the `innovation and learning' performance 
factor, thus changing the performance factor name to `innovation, learning and 
knowledge management. ' 
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5.6 IDENTIFICATION OF UNDERLYING RELATIONSHIPS AMONG 
PERFORMANCE FACTORS 
The underlying relationships of the framework are derived from those of the 
EFQM, Baldrige and the Balanced Scorecard and relevant literature and are 
shown in Figure 5.2. The performance factors are arranged to show a logical 
business flow of. 
Leadership --* Stakeholder focus -Strategic planning -- Deployment -º Results 
The following points show the building of the underlying relationships. 
" Leadership has been well documented and acknowledged as the main driver 
of effective performance as in EFQM and Baldrige and other literature 
(Anderson et al. 1995; Wilson and Collier 2000; and Zairi 1999) It is, 
therefore, placed at the forefront. 
" Information and analysis are dependent on leadership and affect all other 
performance factors as per Wilson and Collier's (2000) empirical validation of 
Baldrige. 
"A customer, people and stakeholder focus has been stressed to precede 
strategy and deployment. Russell (1999) emphasised on the need to start with 
the desired results in implementing the EFQM model, thus advocating the 
focus on stakeholder needs prior to the driving performance factors of the 
EFQM model. Additionally, it is only logical to have strategy and deployment 
dependant on a customer, people and stakeholder focus. 
"A study on the Baldrige Model causal relationships showed that strategic 
planning should precede other deployment performance factors (Wilson and 
Collier 2000). Additionally, in management models, such as the Japanese 
Total Integrated Management (TIM) model, strategic planning/management 
(termed "management cycle" in TIM) is seen to proceed other deployment 
factors (Azhashemi and Ho 1999). 
" Furthermore, all the performance factors of innovation, learning and, 
knowledge management, people management, partnerships and supplier 
management, and resource management are considered capabilities. The four 
capabilities performance factors are translated into operational processes that 
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will finally yield the results required. This relationship is in line with the 
EFQM causal logic. 
" The results are first expressed in customer, people and other stakeholder 
satisfaction, which finally yields business results. This notion is expressed in 
EFQM and Balanced Scorecard. 
Figure 5.2: The Underlying Relationships of the Theoretical Framework 
5.7 EVALUATION OF FORMULATION PROCESS AND 
COMPREHENSIVENESS 
5.7.1 Formulation Process Evaluation 
To illustrate how the framework has been built on its founding frameworks it has 
been mapped against the Balanced Scorecard, EFQM and Baldrige in Figures 5.3, 
5.4 and 5.5. These illustrations are used to evaluate the formulation process. The 
logic of the framework underlying relationships is based on different sources. 
Therefore, it is not expected to show identical resemblance to the logic of each of 
the four founding frameworks. However, by examining Figure 5.3, it can be seen 
that the original Balanced Scorecard logic has been preserved. The EFQM logic is 
very similar to that of the framework as shown in Figure 5.4, with the alteration of 
strategy preceding people, partnerships and resources criteria. This alteration 
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Stakeholder Strategic 
Leadership Focus Management Deployment Results 
P. º 
shows clearer underlying relationships than in EFQM. The Baldrige Model, 
however, lacks clear relationships and directions of causation, although originally 
intended as a recursive causal model (Wilson and Collier 2000). In examining 
Figure 5.5, the logic of the framework is consistent with the Baldrige Model 
general outline and arrangement of performance factors, but due to the lack of 
clear relationships in Baldrige, it is difficult to compare logic. It can be concluded 
from this discussion and from examining Figures 5.3,5.4 and 5.5 that the 
underlying logic in the framework is consistent with that of its founding 
frameworks. 
-- -- -------- --- 
Innovation, 
--- --------- 
Balanced Learning 8 
Knoledge / Scorecard 
Mans erne ment 
-- -- -------------- - ------------------------- 
Customer People Customer 
Focus Management Results 
Strategk; 
Leadership Planning and Processes 
Business 
Management 
Results 
People 8 Olher Partnershis ------ -------- People 8 Other Stakeholtler and Supplier Stakehold ------ _ --- 
Focus Management Results 
Resoumes 
Management 
Information and Analysis 
Figure 5.3: Mapping the Balanced Scorecard to the Framework 
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Figure 5.4: Mapping the EFQM Model to the Framework 
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Figure 5.5: Mapping the Baldrige Model to the Framework 
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5.7.2 Comprehensiveness Evaluation 
The Performance Prism was developed by Neely and Adams (2001) as a 
comprehensive framework. The Performance Prism focuses on stakeholders as the 
key to business performance and measures their satisfaction as well as 
contribution to the organisation. On a secondary basis, the strategies, processes 
and capabilities used to deliver stakeholder value are measured. 
An assessment of the comprehensiveness of the framework in comparison to the 
Performance Prism is illustrated in Table 5.2 and shows the inclusion of 
Performance Prism performance facets in the framework and the existence of two 
additional performance factors in the framework: `leadership' and `information 
and analysis. ' Moreover, Figure 5.6 shows the mapping of the framework 
underlying relationships against the Performance Prism facets. The strategy, 
capabilities and processes performance factors of Performance Prism do not have 
a clear relationship and seem parallel. The framework has revealed clearer 
relationships between these performance factors. It can be concluded that the 
framework covers the Performance Prism facets, contains two additional 
performance factors and has clearer underlying relationships. 
Performance ' 
Prism Innovation, 
Learning 8 
Knowledge 
Customer J People II Customer 
Focus `ll Management 
H 
Results 
Strategic 
Business Leadership H Planning and Processes Results Management 
People 8 Other Partnerships People 8 Olher 
Stakeholder and Supplier Stakeholder 
Focus Management Results 
Resources 
Management 
Information and Analysis 
Figure 5.6: Mapping the Performance Prism to the Framework 
To further show how the framework covers relevant business performance factors, 
it is compared to TQM frameworks in literature of Saraph, Benson and Schroeder 
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(1989), Flynn, Schroeder, and Sakakibara (1994), Ahire, Golhar, and Waller 
(1996), and Black and Porter (1996). These frameworks have been empirically 
tested, and they identify the areas of internal performance that require company 
attention, and lead to a total quality organisation and business results. The 
comparison, illustrated in Table 5.3, demonstrates the inclusion of the 
performance factors of the TQM frameworks in the developed framework. 
Table 5.2: Comparison of Framework with Performance Prism and 
Empirical TQM Frameworks 
Theoretical Performance Empirical TQM Frameworks 
Framework Prism Saraph et al. Flynn et al. Ahire et al. Black & Porter 
(1989) (1994) (1996) (1997) 
1. Leadership Top Top Top Corporate quality 
management management management culture 
leadership support commitment 
2. Customer focus Stakeholder Customer Customer focus Customer 
requirements involvement management 
3. People and other Stakeholder Supplier Employee 
stakeholder focus requirements involvement involvement 
4. Information and Quality Quality Internal quality -Quality 
analysis reporting information information improvement 
usage measurement 
system 
-Communication 
of improvement 
information 
5. Strategic Strategy Strategic quality 
planning and management 
management 
6. Innovation, Capabilities 
learning and 
knowledge 
management 
7. People Capabilities Training -Employee - People 
management and training management 
stakeholder -Employee - Teamwork 
contribution - empowerment structures 
8. Partnership and Capabilities Supplier quality -Supplier Supplier 
supplier and management quality partnership 
management stakeholder management 
contribution -Supplier 
rformance 
9. Resource Capabilities 
management 
10. Processes Processes - Role of quality - Process -SPC usage -Operational department management -Benchmarking quality planning 
-Product design -Product -Design quality -External 
-Process design management interface 
management -Product quality management 
11. Customer results Stakeholder Customer 
satisfaction satisfaction 
orientation 
12. People and other Stakeholder Employee Workforce 
stakeholder results satisfaction relations mane ement 
13. Business results Stakeholder 
satisfaction 
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5.8 ADAPTING THE FRAMEWORK TO CONSTRUCTION 
The managerial initiatives that mainly originate within manufacturing or other 
industries are not necessarily appropriate for construction, because of the inherent 
differences between construction and other industries. This often results in the 
adaptation or modification of these managerial initiatives. Ahmed and Sein (1997) 
and Stockdale (1997) discussed this issue in the implementation of TQM to 
construction. Howell (1999) and Pasquire and Connolly (2002) discussed the 
difficulties in application of manufacturing principles, such as lean manufacturing 
and off-site manufacturing in construction. Furthermore, Love and Li (1998) 
developed construction process re-engineering as a project-based alternative to 
business process re-engineering. 
The developed framework, so far, is generic. Its founding frameworks are general 
and applicable across many industries. However, certain adaptations to the 
founding frameworks, when applied to construction, have been suggested in 
literature. These adaptations are used to modify the framework for suitability of 
construction application. Some specific modifications already exist in the 
framework. For example, Kagioglou, Cooper and Aouad (2001) added a 
`supplier' perspective to the Balanced Scorecard of construction firms, Kanji and 
Wong (1998) emphasised the importance of partnering and supply chain 
management to construction projects and organisations, and McCabe, Seymour 
and Rooke (1996) highlighted the role of people management in quality-based 
excellence of construction companies. 
The main adaptation of the framework is the addition of a `project' performance 
factor. This performance factor was previously supplemented to the Balanced 
Scorecard in its application to construction (Kagioglou, Cooper and Aouad 
(2001). The `project' performance factor includes the typical project performance 
factors of time, cost and quality. Other project factors are necessary for project 
success, such as safety and project team harmony (Chan, Scott and Lam 2002 and; 
Sinthawanarong 2000). Moreover, safety has been identified as an area for 
construction improvement in Egan (1998), and is added to the framework at the 
project level under the framework `project' performance factor and at the 
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organisational level under the `people and knowledge results' performance factor. 
Furthermore, project team harmony has been advocated by Ward, Curtis and 
Chapman (1991) to be the major determinant of project success. Quality literature 
has additionally emphasised the importance of project teamwork in construction 
(Ahmed and Sein 1996 and 1997; Kanji and Wong 1998; Shammas-Toma, 
Seymour, and Clark 1998; and Sommerville and Robertson 2000). Therefore, 
project teamwork and harmony has been included in the `project' performance 
factor. 
The added `project' factor needs to be fitted within the framework's underlying 
relationships. The `project' factor depends on the performance factor of 
`leadership', `customer and stakeholder focus' and `strategic planning and 
management'. Additionally, project success depends on the deployment of each of 
the capabilities and processes performance factors. In turn, project performance 
causes customer and stakeholder satisfaction and finally reaps business results. 
The project factor is result oriented, and is therefore named `projects results, and 
fitted in the framework between `processes management' and the results 
performance factors, as shown in Figure 5.7. It is noted that each of the preceding 
factors are enablers for the `project results' performance factor, and therefore each 
should be applied over the whole organisation and cascaded over different 
projects. 
The adapted framework starts with leadership as the principal driver for any 
change or improvement in a company. Leadership leads to increased customer and 
stakeholder focus, which in turn is the basis of strategic planning/management. 
The strategic and business plans are translated in the form of functional and 
business plans for the deployment factors, such as knowledge management, 
supplier management and people management. These are further reflected and 
implemented in the business in the form of processes and procedures. All the 
previous factors, when implemented over the company and in projects, will affect 
project results, which in turn will impact customer and stakeholder 
satisfaction/results. This will lead to increased business and improve business 
results, at least in a normative manner and excluding possible external factors. It 
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is important to note that the formulated framework is intended for measuring the 
internal performance of companies and for internal management purposes. 
Driving Factors Results Factors 
Figure 5.7: The Theoretically Formulated Framework 
To assess the coverage of the framework to the construction industry 
requirements, it has been compared to the construction KPI of the CBPP-KPI 
(2002). The comparison is shown in Figure 5.8 and Table 5.3 and shows that the 
areas of performance improvement identified by Egan and suggested for 
measuring performance by CBPP are accounted for in the framework. 
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Leadership Stakeholder Strategic Deployment Results 
Focus Planning 
Table 5.3: Comparing the C13PP-KPI to the Theoretical Framework 
Construction CBPP-KPI Theoretical Framework 
Construction time Project results 
Construction cost Project results 
Predictability - time Project results 
Predictability - cost Project results 
Defects Project results 
Client satisfaction - product Customer results 
Client satisfaction - service Customer results 
Safety Project results 
People_& other stakeholder results 
Profitability Business results 
Productivity Business results 
Figure 5.8: The Inclusion of CBPP-KPI in the Theoretical Framework 
5.9 OPERATIONAL DEFINITIONS OF PERFORMANCE FACTORS 
In order to express abstract concepts, they have to be operationally defined 
(sometimes termed operationalised). Meaning they have to be reduced into items 
that are measurable in a tangible way and reflect the abstract concept's operations 
77 
hý 
Stakeholder Strategic 
Leadershi Focus Management Deployment Results 
(Babbie 1975; Bryman and Cramer 2001; and Sekaran 2003). Researchers have 
often used multiple-items to operationalise an abstract concept, as opposed to a 
single item. The reasons for this are discussed by Bryman and Cramer (2001). 
Multiple items show different aspects/facets of the abstract concept and are more 
likely to capture a wider angle of the concept. In addition, multiple scores when 
added together show a wider range of variation than a single item and can 
therefore, give a more accurate measurement of the abstract concept. Moreover, if 
an item is misunderstood, it can be offset by the other questions. 
To identify what each performance factor within the framework means (also 
termed as constructs in business and social sciences literature), they are expressed 
in the form of operational definitions (also termed as items or indicators). 
Operationalising the performance factors is based on the meanings of 
criteria/perspectives in the founding frameworks, as well as relevant literature. 
Excellence Models have their criteria operationalised in terms of sub-criteria. The 
operational definitions of each performance factor are described in the following, 
in addition to its source. 
A. Leadership 
1. Leaders develop and communicate mission, vision, and values. 
This item is selected from EFQM l. a but with the addition of the 
communication aspect that exists in Baldrige 1.1. a. 1. 
2. Leaders are actively involved in ensuring management systems are developed, 
implemented and continuously improved. 
Selected from EFQM 1. b. 
3. Leaders measure organisational performance and translate results into 
improvements. 
Selected from Baldrige 1.1. b. 
4. Leaders are actively involved with customers. 
Selected from EFQM 1. c. and Baldrige 1.1. a. 1 
5. Leaders are actively involved with stakeholders. 
Selected from Baldrige 1.2. 
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6. Leaders create an environment for empowerment, innovation, learning and 
support. 
Selected from EFQM 1. d and Baldrige 1.1. a. 2. 
B. CustomerPocus 
1. Systematic identification and monitoring of customer requirements and needs 
exists. 
2. Customer requirements and needs are translated into actions and expressed in 
company's products/services. 
Both operational definitions are directly selected from Baldrige 3.1. 
C. Stakeholder Focus 
1. Systematic identification and monitoring of stakeholder requirements and needs 
exists. 
2. Stakeholder requirements and needs are translated into actions and expressed in 
company's products/services. 
This performance factor was added in the formulation process based on . 
the work of Russell (1999) who advocated that the EFQM should be 
implemented in a manner where customer and different stakeholder 
results/focus should drive the model. Therefore, the factor definition here 
parallels that in the corresponding performance factor of customer focus. 
D. Information and Analysis 
1. Availability of appropriate, relevant and updated data/information to employees 
and stakeholders. 
2. Raw data and information are analysed to provide meaningful information. 
3. Data and information is used to take necessary actions and direct 
improvements. 
4. Hardware and software systems are reliable and current with business needs. 
All the operational definitions are selected from Baldrige 4.1 and 4.2. 
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E. Strategic Management 
1. Presence of a systematic strategic planning process. 
Selected from EFQM 2. c and Baldrige 2.1. a. 1 and 2.1. b. 1 
2. Strategic planning is based on systematic gathering of data and information. 
Selected from EFQM 2. b and Baldrige 2.1. a. 2 
3. The strategic plans reflect customer and stakeholder needs. 
Selected from EFQM 2. a and Baldrige 2.1. a. 2 and 2.1. b. 2 
4. Strategic plans and objectives are communicated throughout the organisation. 
Selected from EFQM 2. e 
5. Monitoring mechanisms and/or measures exist to track strategic deployment at 
corporate and operational levels and throughout the organisation. 
Selected from EFQM 2. d and Baldrige 2.2. a and 2.2. b 
F. Innovation. Learning and Knowledge Management 
1. Innovation is encouraged and managed. 
Selected from the Balanced Scorecard perspective of innovation and 
learning and EFQM 5. b 
2. Technology is managed. 
Selected from EFQM 4. d 
3. Knowledge and organisational learning are managed. 
Selected from EFQM 3. b and the Balanced Scorecard perspective of 
innovation and learning 
G. People Manage ent 
1. People resources and capabilities are planned, managed and improved. 
Selected from EFQM 3. a and 3. b and Baldrige 5.2 
2. People are involved and empowered. 
Selected from EFQM 3. c 
3. People are rewarded and recognised. 
Selected from EFQM 3. e 
4. People and the organisation have a dialogue. 
Selected from EFQM 3. d 
5. Work systems and processes exist that motivate and enable employees. 
Selected from Baldrige 5.1 
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6. A healthy and safe work environment exists. 
Selected from Baldrige 5.3 
H. Partnership and Supplier Management 
1. External partnerships and strategic alliances are planned and managed. 
Selected from EFQM 4. a 
2. Supplier chain is managed based on supplier needs and contributions. 
The addition of supplier management to EFQM is in line with the 
suggested modifications in Nabitz et al. (2001). 
I. Resource Management 
1. Financial resources are planned and managed. 
Selected from EFQM 4. b 
2. Physical resources: equipment, materials, building and land are planned and 
managed. 
Selected from EFQM 4. c 
J. Processes 
1. Processes are systematically identified and designed. 
Selected from EFQM 5. a 
2. Processes are controlled, improved and managed. 
Selected from EFQM 5. b and 5. e 
3. Process design is based on customer and stakeholder needs and requirements 
Selected from EFQM 5. c with stakeholders added to customers to be 
consistent with other performance factors of the framework. 
Baldrige 6.1,6.2 and 6.3 classify processes into product/service, business 
and support processes. Each contains sub-criteria that describe the three 
operational definitions identified above, but with more detail and not in a 
well organised manner. Therefore, the above operational definitions are 
more appropriate for expressing the performance factor. 
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K. Project Results 
1. Project predictability/variance of costs and time 
2. Project safety 
3. Project teamwork and harmony 
4. Society and environmental impact of projects 
The project results factor was added to the framework based on the work 
of Kagliogolou, Cooper and Aouad (2001) on applying the Balanced 
Scorecard to construction. The operational definitions of project results 
are selected from Ahmed and Sein (1996 and 1997), Chan, Scott and Lam 
(2002), Kanji and Wong (1998), Shammas-Toma, Seymour, and Clark 
(1998), Sinthawanarong (2000), Sommerville and Robertson (2000) and 
Ward, Curtis and Chapman (1991). 
L. Customer Results 
Customer relations 
Selected from EFQM 5. e and Baldrige 3.2. a 
Customer satisfaction 
Selected from EFQM 6. B and Baldrige 3.2. b 
Customer perception 
Selected from EFQM 6. A 
M. Society & Stakeholder Results 
1. Employee satisfaction 
Selected from EFQM 7 and Baldrige 5.3. b and 7.3 
2. Employee motivation 
Selected from EFQM 7 
3. Company citizenship 
Selected from EFQM 8 and Baldrige 7.4. b 
4. Other stakeholder satisfaction 
This operational definition is added to be consistent with other areas of 
the framework and include all other stakeholders. 
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N. Business Results 
1. Financial performance (e. g. profits, sales, liquidity) 
Selected from EFQM 9 and Baldrige 7.2. a. 1 
2. Non-financial performance (e. g. market performance) 
Selected from EFQM 9 and Baldrige 7.2. a. 2 
5.10 SUMMARY 
This chapter reviewed the theoretical formulation of a conceptual framework for 
the measurement of business performance, in the form of a success map to show 
the underlying relations among performance factors. The formulation 
methodology was based on selecting the well-established frameworks of the 
Balanced Scorecard and the EFQM and Baldrige Excellence Models. A 
formulation process was followed that comprised: identification of performance 
factors; identification of underlying relations; evaluation of formulation process 
and comprehensiveness; and adaptation to construction. The developed 
framework was found to be more comprehensive than each of its founding 
frameworks, the Performance Prism and Total Quality Management frameworks 
in literature. It was also found to have clearer logic in the underlying relations. 
The CBPP-KPI were shown to be included in the framework. Finally, in order to 
clarify the performance factors of the framework as abstract concepts, they were 
expressed in terms of operational definitions, showing the source of each 
definition. The next chapters empirically investigate the developed framework in 
order to modify/confirm it, using qualitative and quantitative research methods. 
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CHAPTER 6 EXPERT INTERVIEWS AND CASE STUDIES 
6.1 INTRODUCTION 
A theoretical framework was formulated in the previous chapter. This chapter 
aims to empirically revise, modify or confirm the theoretical framework through 
qualitative data collection and analysis. The qualitative empirical phase examines 
the performance factors of the framework and their logical relationships through 
sixteen expert interviews and five case studies. As a result of this phase, 
additional performance factors are added, some are modified, their operational 
definitions are revised and a process representation of the framework is presented. 
Finally, the framework is found to emulate Business Excellence Models in their 
structure and the way they measure business performance, and thus, can be used 
as a basis of a Construction Excellence Model. The chapter is divided into seven 
further sections: expert interviews; case studies; comparison of framework with 
existing frameworks; framework revision; resemblance of framework to 
excellence models; linking the framework to strategic management; and finally, a 
summary. 
6.2 EXPERT INTERVIEWS 
Three forms of interviews can be used in business research: structured; semi- 
structured; and unstructured (Fellow and Liu 2003; and Hussey and Hussey 1997). 
Structured interviews are by definition very specific and include defined questions 
and limited probing. They are similar to a questionnaire conducted in person. 
Unstructured interviews are on the other end of the spectrum, questions can differ 
among interviews, the interviewer might not have questions prepared and can 
probe freely. In the middle of the two extremes are semi-structured interviews. 
The interviewer has prepared questions or a frame for the dialogue and the 
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interviewer is free to probe when necessary. In this research, semi-structured 
interviews are selected to give form to the interview while allow probing. 
The objective of expert interviews in this research is to assess the framework 
performance' factors and their logical relationships and obtain preliminary 
feedback on its usefulness, practicality, applicability, and comprehensiveness. The 
interviews also act as a basis for a survey by providing feedback on the 
operational definitions of the performance factors. Sixteen interviews were 
conducted on a varied sample of eleven industry practitioners and five academic 
researchers who had different business performance measurement experience. The 
organisation and expertise of each interviewee is described in Table 6.1. It is 
noted that the industry practitioners were from both contracting and consulting 
firms to give a varied feedback on the framework and were prompted that its 
prime purpose was for contracting organisations. In addition, the interviewee's 
familiarity with the topic varied, with some being highly specialised in the topic 
and others not as specialised, but with extensive construction experience to 
provide a variety of feedback. 
An interview form was prepared for the interviews to provide the required 
structure, and is illustrated in Appendix A-1. Stone (1984) indicated that semi- 
structured interviews could include both structured and open-ended questions. 
General information about the interviewee's organisation was gathered, in 
addition to the familiarity of each interviewee with performance measurement 
frameworks. Interviewees rated the importance of each performance factor in 
attaining organisational business performance, and were asked for any missing 
factors in the framework. Performance factors and operational definitions were 
termed as criteria and sub-criteria within the interview form to facilitate 
comprehension of the framework. The time lag of each factor was also sought. 
Furthermore, the relations within the framework were evaluated and the 
operational definitions. The interviews also acted as an introduction for a later 
survey by asking which position in a contracting firm is most appropriate to 
respond to a questionnaire on the topic. Finally, the usefulness, practicality, and 
applicability of the framework were evaluated on a five-point scale to provide 
some quantitative rating of the framework. A definition of each term was 
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provided in the interview form from the Concise Oxford Dictionary (Fowler and 
Fowler 1995). Following is a summary of feedback from the interviews, both 
qualitative and quantitative. 
Table 6.1: Organisation and Expertise of Interviewees 
No. Organisation Expertise Notes 
Involved in the development of a 
1 Buro Happold Business Development Director 
business performance system for the 
company that is based on the Balanced 
Scorecard 
Expert knowledge of EFQM and 
2 Taylor Woodrow Business improvement industrial manager of EPSRC on 
business performance in construction 
3 Loughborough Field/academic 13 years 
international construction 
University experience including Interserve. 
4 Mowlem Business Improvement Manager of continuous 
Improvement in 
the building division 
5 Loughborough Academic / business performance 
Managed an EPSRC project on 
business performance measurement in University measurement UK construction Industry 
6 
European 
Construction Institute - Benchmarking/support agency 
Responsible for the Benchmarking Task 
ECI Force in ECI 
Developed, in 1995, one of the first 
7 Morrison Construction Business business measurement systems of the Improvement/measurement industry incorporating EFQM and 
Balanced Scorecard 
8 
European 
Construction Institute - 
Quality excellence models and Operations Manager of ECI and has 
ECI business support experience with EFQM 
Over 30 years of construction 
9 Interserve Quality Assurance experience and extensive quality 
assurance experience 
10 WSP Consulting 
Process management/business Developed a performance measurement 
performance measurement system in the company 
Researched the development of a 
11 AMEC/CICE 
Business improvement/ business Improvement system including 
measurement/OS company KPI that incorporates EFQM 
criteria 
12 ARUP Quality management Long site and quality management 
experience 
13 Sheffield Hallam 
Academic/business excellence in Author of paper on implementation of 
University construction EFQM in construction 
14 ARUP Performance measurement 
Involved In the measurement of project 
results and company KPI 
Salford Centre for Academic/research in 
Author of paper on implementing 
Balanced Scorecard In Construction 15 Research & manufacturing, business and , published in Construction Management Innovation construction & Economics. 
AMEC - Industrial and 
16 Pharmaceutical Manufacturing/construction A leading EFQM quality assessor 
Division 
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6.2.1 Qualitative Feedback 
Within the interviews, qualitative feedback was sought on possible missing 
performance -factors, operational definitions, underlying logic among factors, and 
any other comments on the framework. The interview sessions were taped, at the 
interviewee's discretion, transcribed and coded. The outcome was analysed for 
patterns and relevant comments/revisions, and the framework was accordingly 
modified. The following points summarise the outcomes of the expert interviews 
and the consequent modifications. 
" The performance factor of people's results was seen as a driver of customer 
results and project results. The same applies to partners and suppliers. Both 
factors directly affect project outcomes and were situated before the project 
results factor. 
" Risk management was identified as an important performance factor, 
especially in the construction business. It is should be a strategic orientation of 
the company and translated into specific processes, and was therefore added 
between those two factors, i. e. strategic management and processes. 
" The linear business flow of the framework from left to right was confirmed 
and examples were given to reflect the logic. For example, a company 
reflected on its own experience in the change of top leadership that provided 
new orientation towards customers, people and stakeholders, and developed 
strategic plans accordingly. This was reflected in various functions of the 
organisation and translated into a set of new processes. The results of these 
changes could be seen immediately on projects, but the full impact was 
affected by the length of projects. The effect on customer satisfaction and 
business results was evident in the following period. 
There should exist an information loop allowing forward and backward flow 
of relevant information. This is achieved by modifying the single headed 
arrow from the information and analysis factor to be double headed, hence, 
allowing information in both directions. 
" Work culture and communication were identified as important factors that 
affect business performance. They were added in the form of a work culture 
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performance factor that is driven by leadership and affects all other factors. 
This was indicated by the additional one-headed arrows. 
" Feedback on how to measure performance in the framework was given by 
interviewees. Initial feedback preferred the framework to be flexible where 
indicators would be identified for each performance factor (driving factors and 
results factors). This would be cumbersome for factors such as leadership, 
strategic management and work culture, among others. Based on this 
argument, the general feedback was that driving factors should be measured, 
in a manner similar to how excellence models enablers are measured, but with 
appropriate operational definitions. Furthermore, the measurement of results 
factors should be measured via indicators relevant to the company, in a 
manner similar to how the Balanced Scorecard measures performance. 
" The qualitative feedback on the framework's usefulness, practicality, and 
applicability was very positive. The framework was seen as more aligned to 
construction and project-based industries than other frameworks, providing a 
logical frame that people could easily relate to, and explicitly addressing the 
key issues management would need to monitor. Comments were encountered 
such as "I think this framework is very useful, I think it has provided a very 
logical frame and it is clear to me". The framework was seen as very practical 
and applicable due to its flexibility in defining indicators, but was quoted "it is 
only as good as the people who use it". 
6.2.2 Quantitative Feedback 
Interviewees were asked to rate different aspects of the framework concept on a 
five-point Likert scales to gain quantifiable feedback. The structured questions 
concerned rating the importance of each performance factors in achieving 
business results, and rating the operational definitions of each factor. Fifteen full 
responses were obtained from the interviews. In order to conduct a quantitative 
analysis on such a small sample, the use of multivariate techniques might not be 
appropriate. However, other statistical techniques, such as the t-distribution, can 
be used for samples as small as twelve (Fleming and Nellis 1991; Healey 1993; 
and van Belle 2002). It is essential though, that the response distributions are 
tested for normality (Van Belle 2002). Normality was evaluated on SPSS software 
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using the Kolmogrov-Smirnov test with Lilliefors significance correction. All the 
performance factor responses were found to be normal using the significant value 
of 0.05 (Field 2000). The mean value of responses and the 5 per cent confidence 
limits, as per the t distribution (Fleming and Nellis 1991), were calculated on an 
Excel spreadsheet, and have been presented in Figure 6.1. The values of 1,2,3, 
4, and 5 in the calculations correspond to not important, slightly, moderately, 
very, and extremely important. Figure 6.1 demonstrates that, on average, all the 
performance factors are very or extremely important to business success, and 
there exists a less than 5 percent chance that they could be rated as moderately 
important. 
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Figure 6.1: The Importance of Performance Factors in Achieving Business 
Performance 
Using the framework as a conceptual framework for measuring business 
performance was rated according to the criteria of usefulness, practicality and 
applicability. The meanings of these criteria were explained to the interviewees 
according to their definitions in the Oxford dictionary (Fowler and Fowler 1995). 
Usefulness was defined as the serviceability of the framework and its ability to 
produce results as per its intended use. Practicality was defined as the inclination 
towards action rather than theory and speculation. Applicability was defined as 
the extent to which it can be applied. The response means and 5 per cent 
confidence limits, as discussed before, are presented 
in Figure 6.2, and show that 
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on average the framework is rated very useful, very practical and very applicable, 
with less than a five percent possibility of rating it moderately or less on each of 
the three criteria. 
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Figure 6.2: Evaluation of the Performance Measurement Framework 
6.3 CASE STUDIES 
Case study research can follow pure inductive or a mixture of inductive and 
deductive methods. The purely inductive method is used for building theory from 
scratch as in the case of exploratory research. However, the mixture of inductive 
and deductive methods is used if a prior theory exists and is more confirmatory in 
nature. The latter has been preferred by many authors even those who were 
proponents of the first method (Perry 1998). Furthermore, the second method is in 
line with the methodology Sekeran (2003) has described for qualitatively testing 
frameworks, and is therefore, used in this research. Within this method a prior 
proposition is charted from literature, and evidence is sought to critically evaluate 
the proposition, either by substantiating or negating and thus, modifying it 
(Rowley 2002; and Sekeran 2003). Similarly, in this research, the theoretically 
formulated framework acts as the prior proposition. Evidence is trawled to either 
confirm or revise the framework. 
Usefulness Practicality Applicability 
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The case studies complemented the semi-structured interviews by providing 
deeper insights (Rowley 2003) assisting in the incremental theory building of the 
proposed framework (Eisenhardt 1989). Their objective was to gain in-depth 
feedback on the framework in the context of each case study and to illustrate how 
the framework differs from other performance measurement frameworks used. 
The building of the case studies, were based on the companies of five of the 
participants of the expert interviews, and involved a triangulated approach in data 
collection that used evidence from interviews, documentation and archival 
records. A holistic approach to the case studies was used, i. e. a single unit of 
analysis in each case, since the nature of the study is the whole organisation's 
approach (Yin 1994). To conduct the case studies, the opportunity of conducting 
expert interviews was utilised, sometimes extending the duration of the interview 
to obtain additional information on the organisation, and ask additional questions 
relevant to the case study. Follow-up calls/emails were used for clarifications, 
obtaining further information, and validating the case study content and 
presentation. In total, five case studies were compiled (four major contracting 
organisations and a leading civil consultancy firm) to provide a mixture of 
approaches to performance measurement and gain a varied feedback. The five 
case studies are demonstrated within this section of the chapter. A summary of the 
outcomes of all five studies is presented to illustrate the differences perceived by 
companies between the proposed framework and existing frameworks used in 
industry. 
6.3.1 Case Study 1 
The company is a major UK construction contracting organisation with employees 
in excess of 2000 and an annual turnover of over two billion pounds. The 
company enjoys one of the healthiest operating profit margins in the industry. It 
has a vision of being the leading provider of living and working environments in 
the UK. It also aims to deliver excellence to customers, providing strong growth 
and enhanced value to shareholders, and being socially responsible to the 
community in which it operates. The company's performance measurement 
system comprises a set of in-house KPI that cover areas such as human resources, 
resources management, financial management and customer satisfaction. These 
KPI are different from the national KPI, outlined by. the Construction Best 
91 
Practice Program (CBBP-KPI 2003). The dilemma that the company is facing is 
that large customers have recently used the national KPI to select and prioritise 
companies for bidding, to the extent that league tables have been used. The 
problem lies in that KPI can be manipulated by using one region's results to 
represent the company and that they do not offer insight into internal management 
issues and improvement. The company is trying to resist, but considering, what 
other companies have done to solve this dilemma, which is to use two sets of KPI, 
one to present to customers and the other for internal management purposes. In 
addition to the set of in-house KPI, the company uses EFQM in the construction 
division as an annual exercise to benchmark its own performance and to identify 
areas of improvement. The company had previously looked at the Balanced 
Scorecard and rejected it, but is reconsidering using it to gain feedback on 
strategic performance, and is evaluating how both frameworks can be used 
simultaneously. 
In working with EFQM, the company had identified a weakness in its 
implementation in construction. Construction is predominantly focused on 
projects, yet excellence models do not explicitly emphasise a project focus. 
Furthermore, "project quality is overlooked in the model and trying to achieve 
zero defects in EFQM does not say enough about projects" as quoted by an 
interviewee. In fact, this point has been raised by a team of EFQM assessors and 
has been identified as an area that EFQM needs to look into. Accordingly, the 
explicit focus of project and project quality in the proposed framework was 
welcomed. The company has witnessed an internal change process that is in line 
with the logic of the proposed framework. Some years back, the company had a 
complete change in management (leadership) that led to the restructuring of the 
company. New strategic plans were devised that focused on customer and 
stakeholder needs. Fragmented existing quality systems were combined into a 
single system. New processes were devised as part of the quality system and 
reflected the strategic plans of the company. The processes took about a year to be 
fully absorbed by staff and were implemented on new projects, so as not to disturb 
the execution of projects underway. However, project control could be seen 
almost immediately and the full business benefit of the new processes started to 
unfold in the following two years. The construction industry is known for its high 
92 
risk, and the company identified that it was vital to conduct a risk analysis on each 
project before bidding on it. The result was being more selective in the type of 
projects being bid for and avoiding projects with a high-risk profile. This has led 
to better business over the years to follow. This area could be identified in the 
internal management factors by the company, but was suggested to be more 
explicit, especially in an industry like construction. 
6.3.2 Case Study 2 
The company is a leading UK contracting organisation that was founded over fifty 
years ago, and went public in the past decade. The company has an annual 
turnover of over half a billion pounds and has been recently acquired by a large 
group. The company is a leader in implementing business performance 
measurement, starting its efforts in the early 90s. The first attempts of business 
performance measurement were in the form of a set of KPI that were designed to 
measure its mission in being "best in the business" in a quantifiable manner. The 
initial KPI had two measures for customers, two for people, one in waste and one 
in efficiency. The company then came across the EFQM model and realised that 
other factors were also important to the business. Hence, the set of KPI has been 
evolving ever since. In addition, the Construction Best Programme KPI were 
required/preferred by some customers, and thus affected the evolution of the in- 
house KPI. The company's set of KPI has currently reached eighteen KPI 
covering the areas of. safety; teamwork and leadership; innovation; partnerships; 
training and development; supply chain management; risk management; reduction 
in construction costs; predictability of costs; customer satisfaction; quality system; 
star sites; employee satisfaction; delivery; productivity; defects; impact on the 
environment; and profits. The company uses the principles of the Balanced 
Scorecard and EFQM in mapping the company KPI into them to ensure a 
balanced and comprehensive view of the business. However, both approaches to 
business measurement are not conducted in their entirety. The annual results of 
the KPI and their mapping to the Balanced Scorecard and EFQM formats are used 
as part of the internal environmental scanning in the annual 
development/modification of strategic plans. 
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The company experienced change that reinforces the business logic in the 
proposed framework. After a fatality in the company, top management introduced 
a No Accident Behaviour (NAB) policy, with a zero accidents aim. NAB teams 
visited sites formally once a week to report on safety and correct people's 
behaviour, as part of a safety process. Project safety results started to show in 2-3 
months, but took about a year for the message to be fully communicated to 
employees. After many years, safety processes and people's safety behaviour have 
significantly improved. This initiative had quite a significant impact on customer, 
stakeholder and business results. It is obvious that management changed the work 
culture of its employees over a period. This area needs to be addressed in the 
framework. Culture might be difficult to measure, but the company thinks its 
aspects or desired effects on customers and employees can at least be measured, 
and should be monitored and managed by the company. The framework was seen 
as very useful to top management in measuring the organisation's business 
performance. The framework explicitly identifies the factors of success that 
management needs to monitor and the underlying logic shows the subsequent 
effect on other factors of the company, thus warning the company of probable 
future problem areas. 
6.3.3 Case Study 3 
The company is a large UK contracting organisation employing over 2500 people 
and with a turnover of over half a billion pounds. The company delivers whole 
life solutions through business case, design, procurement, construction and 
maintenance in property and infrastructure. The company is divided into two 
business units and is part of a larger group of four companies. The company uses 
the national CBPP-KPI since they were launched and this year they started 
looking at the new set of environmental CBPP-KPI. In addition, business units 
have developed their own KPI that relate to the company KPI. One business unit 
uses an internally developed chart similar to Deming's PDCA cycle, showing the 
responsibilities of different levels of management, and what is done in each stage 
of the cycle. The company introduced EFQM as an annual exercise for identifying 
improvement areas after using Investors in People (IiP) standard in 1997. The 
company is in the process of changing the annual assessment scheme to a 
competence-based system and a lot of correlation, was, identified , with the 
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proposed framework. The company has five-year business plans that are reviewed 
every two years. The levels of work and required resources are planned 
accordingly. The strategic objectives are measured every year to see if the results 
have been achieved, in addition to bimonthly financial measures. The business 
units and company KPI are not tied directly into the strategic plans/objectives of 
the company. The company believes that the construction business environment is 
very dynamic and the tight tying of KPI to strategic objectives could stumble the 
agility and flexibility of the company. In reviewing the framework and its 
potential benefit, all the factors of the framework were seen as extremely 
important factors of performance. Moreover, the company values communication, 
which is measured in the annual staff survey and assessment. This factor is 
embedded in the framework, but needs to be more explicit. Culture is another 
identified factor that is driven by leadership and affects all other factors of the 
framework. Feedback on the framework showed it is expressed in a linear and 
more process-like fashion, which is easier to understand than that of its ancestor 
the EFQM. 
6.3.4 Case Study 4 
The company studied is a major UK engineering consultancy that has witnessed 
vast growth in the past decade. The company has about 5000 employees over its 
branches in the UK, Europe and USA, and an annual turnover of quarter of a 
billion pounds. Main operations involve buildings, civil and structural 
engineering, with heavy involvement in roads and highways. The company has 
also environmental and development divisions. The business measurement 
orientation of the company has been predominantly financial, but is currently 
changing to a more balanced view of financial and non-financial measurement. 
The largest clients are public sector, tending to have an EFQM orientation. This 
has forced parts of their business into non-financial performance measurement, 
and has helped in seeing the benefits of balanced performance measurement, 
which supports the introduction of any new system, although tension exists from 
introducing a company wide system. Concerns exist as well of the time and cost 
needed in implementing such a system, especially with a failed EFQM experience 
because of its high resource demand. In the new company measurement system, a 
set of in-house KPI has been developed that is not far from a Balanced Scorecard. 
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In fact, the company sees it as a step to implementing a full Balanced Scorecard. 
The system started in 2003 and reports results every quarter. Results are to be 
formally released to stakeholders in 2004. The measurement system stems from 
the company's five core values: excellent client services; valued and committed 
employees; environmental awareness; innovation; and balanced commercial 
approach. Three or four KPI exist for each value. Some of the KPI that have been 
identified are not being measured yet because of problems in acquiring accurate 
data. Results are reported using a colour scheme to signal achievement of targets 
and trends. The system is used to compare divisions' performance across 
indicators and core values, and to identify improvement areas. Some of the 
indicators incorporate the national CBPP-KPI to benchmark against the industry. 
The company was interested in how customers were separated from other 
stakeholders in the framework. "Our business would like that" quoted the 
measurement system designer. He pointed out the importance of separating 
employees as well. Other than this comment, the framework was seen as 
comprehensive. The framework was seen as an alternative to the current 
frameworks, rather than knitting them together. It is most likely to be used in a 
company that is using either EFQM or the Balanced Scorecard, but a client or 
mother company wants it to use the other framework. It could be used as a 
compromise. EFQM is strictly rigid and the Balanced Scorecard is much more 
flexible. A performance framework based on the framework would provide 
middle ground, being highly structured as in EFQM, but offering flexibility in the 
choice of measures relevant to the company. Providing an operational definition 
for the factors of the framework and definitions for any suggested indicators is an 
appealing idea since many different interpretations can exist. 
6.3.5 Case Study 5 
This case study concerns the building division of major UK construction group 
that employs over 2000 people and has an annual turnover of just over half a 
billion pounds. The organisation provides a comprehensive construction service 
covering the full spectrum of building works for public and private sector 
customers. The approach to business performance measurement is predominantly 
financial, except for annual EFQM assessments. Twenty-four internal KPI had 
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been developed for the company, but some are no longer in operation. A new KPI 
initiative is being planned that would start with a set of surveys. The plan for 2004 
is to develop a set of KPIs that will incorporate the national CBPP-KPI and what 
is deemed valuable from the old 24 KPI and a set of KPI in a sister civil division. 
EFQM assessment results are reported each year for different business units. They 
are used as a general business review, but some times are not tied into the 
development of strategic plans and objectives. The organisation has a concern 
about the robustness of EFQM. People can make too many assumptions than have 
factual evidence to justify the score, giving scoring a more subjective influence. It 
is possible also for people to manipulate scores. Therefore, translating 
measurement areas into representing indicators is a desirable feature of the 
proposed framework. The flexibility of modifying indicators according to 
company relevance and over time is also a trait welcomed by the company. 
EFQM was seen as quite cumbersome, while feedback on the framework was that 
it focused on what companies needed to know. The continuous improvement 
manager quoted the framework as "Absolutely useful. It is based on systems that 
already work while enhancing how they work". 
6.4 COMPARISON OF FRAMEWORK WITH EXISTING 
FRAMEWORKS 
The case studies aimed to investigate how the developed framework conceptually 
differed from contemporary frameworks, especially the EFQM model and 
Balanced Scorecard. Feedback on this issue was also obtained through discussions 
and probing in some of the expert interviews, not involving the development of 
case studies. The outcome of the collective feedback is summarised in the 
following points. 
" The framework is more structured than EFQM and the Balanced Scorecard. 
An EFQM assessor quoted "This is much more structured" and another 
interviewee said "I think it has a very strong logic, certainly I can see the 
strength of that". 
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" The framework is more detailed having additional performance factors such as 
work culture, risk management and information and analysis, which were all 
considered as important factors in determining business success. 
" The. framework emphasises performance factors that are relevant to 
construction, such as project results. A business improvement manager of a 
leading contracting organisation stated "You can see the underlying logic from 
a construction point of view. Project results are one thing that we have had to 
deal with in terms of those models, some say it is implicit in business results, 
but this framework makes it very explicit". One of the interviewees, an EFQM 
auditor, thought that EFQM was the only appropriate tool to be used across 
industries. However, other EFQM users and a group of EFQM assessors 
thought EFQM does not sufficiently address construction projects in the 
model. 
" The framework was seen as easier to understand and is more user friendly, 
albeit being more detailed, because it follows a linear business flow and it 
makes explicit what managers need to look at. A quality assurance manager 
commented: "I think it is written more as a process, as a single line, and the 
simplest process is a single line. Therefore, it is possibly easier to understand, 
than when you go with the blocks of EFQM". Another interviewee said 
"EFQM can get quite cumbersome and this framework focuses more on what 
the company needs to achieve". 
" The framework was considered by an interviewee as a compromise between 
EFQM and the Balanced Scorecard. Feedback prompted that it could be used 
in the case of a company already using one of them and a merger, acquisition, 
or client forces it to use the other. Others, however, saw it had much more 
resemblance to EFQM. 
6.5 FRAMEWORK REVISION 
The expert interviews and case studies provided insight into the revision of the 
framework. The performance factors of `risk management' and `work culture' 
were added with their relevant relationships. `People, partnerships and supplier 
results' were separated from `society results' and moved 
before `project results'. 
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Moreover, forward and backward feed loops were provided by the double-headed 
arrows linked to `information and analysis' to show the dual flow of information. 
These changes are illustrated in the revised framework in Figure 6.3. 
Figure 6.3: The Revised Framework from Expert Interviews and Case Studies 
Upon evaluating the theoretical framework through empirical interviews and case 
studies, the resulting relationships among performance factors became very 
complicated especially when expressed as a block diagram, as in the theoretical 
framework. Feldmann (1998) had asserted that models expressed as a block 
diagram can become complex and intractable, and another form of representation 
would be required. Furthermore, the interviews highlighted the natural complexity 
of relationships among performance factors and preferred expressing them in a 
process manner, rather than strictly causal. Therefore, the IDEFO process 
modelling techniques was used to visualise and present the framework. The 
process model and justification of using IDEFO are discussed in Appendix A-2. 
The performance factors and operational definitions have been updated based on 
the feedback obtained within this chapter and the process model flow of the 
framework. They are arranged as shown in Tables 6.2 and 6.3 and include the 
following. 
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Driving Factors Results Factors 
" Customer and other stakeholder focus. The addition of active involvement of 
staff with customers and stakeholders was seen to give a new dimension to the 
definition of customer and other stakeholder focus. 
" Information and analysis. Hardware and software were expanded to 
information gathering, analysis and interface systems (hardware and software) 
since the earlier definition caused some confusion and a wider explanation 
was seen as more appropriate. 
" Strategic management. Strategic planning was expanded to include strategic 
thinking and systemisation was separated in another definition since some 
companies were seen as being very successful without formal strategic 
planning, but still had strategic direction through informal strategic thinking. 
Systemisation of strategic planning was defined in a single definition and was 
separated from the gathering of data and information since strategic planning 
was not seen as necessarily dependant on the systemisation of gathering data; 
" Intellectual capital management. Innovation, learning and knowledge 
management were better expressed under this title. The planning aspect was 
added to technology management, knowledge management and organisational 
learning to give a broader definition. 
" People management. The presence of teamwork among people was seen as 
necessary and therefore its encouragement and enablement were added as a 
separate definition. In order to contain the number of definitions that was 
growing to seven, those that had related aspects were combined. So, 
motivation was combined with reward and recognition, and communication 
with involvement and empowerment. 
" Partnership and supplier management. The element of control and 
management was separated from the planning aspect and was therefore, 
modified in the definitions. 
" Resource management. Physical resources of the operational nature such as 
equipment and material were of a different nature than those of a long-term 
nature such as land and buildings, and might be planned and managed in a 
different manner. They were therefore separated in the definitions. 
" Risk management. This performance factor was identified within the 
qualitative feedback and was thus added to the framework. Smith (2002a and 
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2003) discussed the need for risk management in construction, and identified 
it as an important element of project management. The basic theory of risk 
management, discussed in Smith (2003), specifies that a systematic process of 
managing risks includes risk identification, risk analysis, and risk response. 
The impörtance of evaluating the residual risk, and thus evaluating and 
controlling risk plans, was discussed in Smith (2002b and 2003). Baker, 
Ponniah, and Smith (1999) and Pasquire (1994) emphasised the same steps of 
risk management process as a cyclic process. Wood and Ellis (2003) also 
highlighted the importance of evaluating the risk management process itself as 
a service. Based on this discussion, the operational definitions of risk 
management as a performance factor were identified to include risk 
identification and evaluation, risk response/mitigation, risk management 
plans' evaluation and control, and improvement of the risk management 
programme. 
" Process management. The issue of communicating processes to staff was 
identified and added to the definitions. Additionally, implementation and 
control were separated from updating and improvement as separate 
definitions. 
Work culture. This factor was introduced by the empirical feedback. Culture 
has been identified as a factor that management can influence in Xu et al. 
(2004). The management of behavioural norms and organisational values are 
at the heart of work culture, and much like the elements of risk management, 
require identification, planning control and improvement. Literature stresses 
on the categorisation, measurement, and enablers of culture (Beatham, 
Anumba, and Thorpe, 2003; Chapin and Noel 2000; Johnson and Scholes 
2002; and McCabe, Seymour and Rooke 1996). In order to build/align 
organisational culture the operational definitions included the identification of 
behavioural norms and organisational values, planning for achieving the 
desired norms and values, measuring whether these norms and values have 
been attained, and improving the work culture programme. 
" Internal stakeholder results. The internal stakeholders include people, partners 
and suppliers. Moodley (2002) categorised project stakeholders in a similar 
manner, where primary project stakeholders were "those parties that have an 
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immediate influence, or are influenced by, the project". The results of the 
internal stakeholders can be measured in terms of their satisfaction. 
" Project results. The definition of project quality was added to complement the 
set of definitions. The meaning of project quality was seen to be inclined to 
meeting the specification of the constructed facility, rather than the broader 
definition of quality, which would include all other performance factors. 
" External stakeholder results. The external stakeholders include customers and 
society. The essence of external stakeholders categorisation is in line with that 
of secondary project stakeholders in Moodley (2002), except for project 
customers being included. The definition of customers includes the direct 
project customers and the end users of the facility, as the satisfaction of both 
should be sought. Finally, company citizenship was found ambiguous by 
interviewees, while impact on society or environment was easier for them to 
relate to. 
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6.6 RESEMBLANCE OF FRAMEWORK TO EXCELLENCE MODELS 
The framework in its current structure, in terms of separating driving and results 
performance' factors and expressing performance factors by operational 
definitions, has resemblance to excellence models, especially EFQM, in terms of 
separating enabling and results criteria and expressing criteria by sub-criteria. 
Resemblance also exists in how performance is measured, whereas both the 
driving performance factors and enabling criteria use perception measures, 
documentation and interviews to identify how well the company is achieving, 
according to the relevant operational definitions/sub-criteria. Furthermore, the 
results performance factors and results criteria use indicators to assess their 
performance. These resemblances emerged within the interviews and case studies. 
The developed framework, however, has a wider coverage of performance than 
EFQM since it includes additional performance factors from the Baldrige Model, 
Balanced Scorecard and as a result of the interviews and case studies. The 
underlying relations are more elaborate in the framework, and most importantly, 
the framework is adapted for use in construction contracting organisations. The 
developed framework can therefore be used as the basis of a Construction 
Excellence Model. Its representation has been portrayed in Figures 6.6 and 6.7 
with a process flow. Construction companies, however, are more used to the block 
diagram representation, and therefore, for ease of use Figure 6.8 can be used to 
portray the framework as a block diagram. To better understand the underlying 
relationships in the framework, the process model in Figures 6.6 and 6.7 should be 
used. 
The framework is divided into enabling and results criteria. The enabling criteria 
include: leadership; customers and stakeholder focus; strategic management; 
information and analysis; people, partnerships, suppliers, physical resources, 
intellectual capital, risk, work culture, and process management. The results 
criteria include: people, partnership, supplier, project, customer and other 
stakeholder, and organisational business results. The logic of the framework 
starts with leadership as the main driver for change and improvement in 
organisations. Leadership should guide the focus on customer, people 
and other 
105 
relevant stakeholders, which in turn should guide the development of strategic 
plans. The strategic plans are further detailed into functional or programmatic 
business plans that are translated into processes for implementation. Once 
implemented on projects and throughout the organisation, improved internal 
stakeholder results should start to appear, such as that of employees, suppliers and 
stakeholders. This will reflect on project results that would further affect customer 
and external stakeholder results not under the direct management influence of the 
organisation. The outcome is business results being achieved on the organisational 
level. Work culture is seen to be driven by leadership, and affecting other 
enabling criteria, whereas information and analysis is also driven by leadership 
and supports all other criteria throughout the model. The bi-directional 
relationships between information and analysis and other performance factors 
provide forward and backward loops of information among criteria. 
Figure 6.4: The Framework as a Construction Excellence Model 
6.7 LINKING THE FRAMEWORK TO STRATEGIC MANAGEMENT 
The framework contained a strategic management performance factor that 
expressed how strategic management should function, and the measurement of 
this factor was a measurement of how well strategic management was functioning 
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Enabling Criteria Results Criteria 
in the organisation. It did not give, however, an indication of how strategic 
objectives' deployment could be monitored. The issue of how to monitor strategic 
deployment was probed within many of the interviews, but mixed feedback was 
obtained. Some interviewees expressed the resistance of their organisations to 
formalising strategic plans and indicated that strategic deployment was only 
achieved through the attainment of strategic goals at the top level of the 
organisation. Some reported the use of KPI in expressing strategic objectives with 
strong links between them and others expressed a weaker/detached linkage. One 
organisation had been using EFQM and wanted to introduce the Balanced 
Scorecard to measure strategic performance. Another used EFQM criteria to 
express strategic objectives and thus measure them. One interviewee objected to 
the idea of focusing on some aspects of the business, as advocated by the strategic 
management school of thought, and advocated the focusing on all , aspects of 
the 
business collectively, as expressed by some advocators of the quality management 
school of thought. 
The feedback from the interviews and case studies did not give clear guidance on 
how the framework should be tied into the strategic management process. Several 
ideas were in consideration, such as using the performance results factors for 
measuring strategic performance. This incorporated the notion of strategic 
performance being part of excellence performance, and thus using the same 
framework for measuring both excellence and strategic performance. It was clear, 
though, that the linkage between the framework and strategic management was 
still ambiguous and required further investigation. Since the framework was based 
on the principles of the Balanced Scorecard and Excellence Models, and the 
proper use of these models in relation to strategic management was not quite clear 
from the interviews, it was decided to investigate this matter further in the 
questionnaire survey. Moreover, recent business literature on this subject was 
obtained in that period of the research, and is discussed, together with the results 
of the survey, in the next chapter. 
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6.8 SUMMARY 
The theoretically developed framework in Chapter 5 has been subjected to 
empirical evaluation within this chapter in the form of sixteen expert interviews 
and five case studies in order to revise/confirm the framework. Two performance 
factors of risk management and work culture were added to the framework and the 
relationships slightly modified. The framework was found to be quite practical, 
useful, and applicable in the interviews. The case studies also served to compare 
the framework against the performance measurement systems used by the 
companies. The developed framework was found to be more detailed, more 
structured, and easier to relate to, than other contemporary frameworks. The 
framework relationships were seen as more of a process of achieving business 
results, rather than strictly causal, and was therefore represented using the process 
modelling technique IDEFO. Moreover, the framework was seen to resemble 
Excellence Models, and was portrayed as the potential basis of a Construction 
Excellence Model. The next chapter discusses the implementation of a 
questionnaire survey, and discusses the alteration of the research from a hybrid to 
an integrated framework concept. 
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CHAPTER 7 QUESTIONNAIRE SURVEY 
7.1 INTRODUCTION 
A theoretical framework for measuring business performance was formulated in 
Chapter 5, and empirically evaluated through qualitative research in Chapter 6. 
The framework was found to resemble excellence models and was therefore 
considered as a potential basis for a Construction Excellence Model. However, the 
issue of linking the strategic management process to the framework and its 
founding framework remains ambiguous. Therefore, this chapter investigates the 
functionality and role of the Balanced Scorecard and Excellence Models in the 
strategic management of construction contracting organisations. Business 
literature, emerging in the past few years, has shed some light on this under- 
researched area, but has been mostly in industries other than construction. Thus, a 
questionnaire survey was conducted to provide a wide perspective on how 
performance measurement frameworks are used in construction contracting 
organisations and how strategic management can be tied into business 
performance measurement. The questionnaire survey also retains its original 
objective to empirically confirm, revise, or modify the developed framework, the 
analysis of which is covered in the next chapter. The sections to follow in this 
chapter discuss: the questionnaire survey approach; the results and analysis of the 
descriptive part of the survey; differentiating strategic and excellence performance 
measurement; modification of the research methodology; integrating strategic and 
excellence performance measurement; tools for measuring strategic and 
excellence performance in construction; and finally, a summary. 
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7.2 QUESTIONNAIRE SURVEY APPROACH 
7.2.1 Questionnaire Design 
The design of the questionnaire followed the widely accepted principles of 
formatting the questionnaire layout described in Easterby-Smith, Thorpe and 
Lowe (2002) that include: starting with factual questions, then asking more 
opinionative questions; including instructions on how to answer questions; and 
varying the types of questions, while keeping similar types grouped together. The 
questionnaire is illustrated in Appendix B and is divided into two sections: a 
`general information' section, and a second `business performance aspects in the 
organisation' section. The general information section collects the contact 
information of the respondent, and in Question 1 identifies the perspective from 
which the questionnaire is answered: corporate; division, business unit or other. 
This perspective is used to define the term `organisation' throughout the 
questionnaire. Questions 2 and 3 ask about the annual turnover and the nature of 
the organisation for possible categorisation of results. The identification of the 
nature of organisations was based on the UK Standard Industry Classification of 
Economic Activities (SIC) for construction in FAME (2003). 
The second section entitled 'II. Business Performance Aspects of the 
Organisation' can be virtually divided into two parts according to approaches of 
survey design in Gill and Johnson (2002). The first part is of the "descriptive" 
type and corresponds to the survey objective of investigating how organisations 
have used business performance measurement frameworks. This part can be found 
in page 1 (Questions 4-9) of the questionnaire and is discussed and analysed 
within this chapter. Questions 4-6 are multiple-choice questions that describe the 
type of performance measurement framework used by the organisation, and how 
strategic objectives are stated and monitored. Question 7 investigates the degree 
of linkage between the organisation's KPI and strategic objectives using a 5-point 
Liken scale with 1 being `no formal ties identified' and 5 being `direct causal ties 
identified'. Question 8 describes how the EFQM model has been used in the 
organisation. The uses of: being a general business assessment/health check; 
identifying areas of improvement; benchmarking organisational performance; 
formulating strategic objectives; and formulating business/operational plans and 
110 
objectives, had been identified in Beatham et al. (2002), Lamotte and Carter 
(2000) and Leonard and McAdam (2002). Continuous improvement is an 
approach and philosophy rather than a specific use characterised by a framework, 
and is therefore not included in the identified uses. The identified uses were 
confirmed as part of a pilot survey (described later in this sub-section) where 
feedback was obtained and they were modified accordingly. Moreover, flexibility 
of identifying `other' uses was provided in the questionnaire. Question 9 
describes how the Balanced Scorecard has been used in the organisation. The uses 
of: developing balanced strategic objectives; communicating strategy within the 
organisation; aligning operational balanced scorecards to the organisational 
Balanced Scorecard; and developing a strategy map to monitor strategy, had been 
identified in Cobbold and Lawrie (2002a and 2002b), Kagioglou, Cooper and 
Aouad (2001), Lamotte and Carter (2000), and McJorrow and Cook (2000). As in 
Question 8, the identified uses were subjected to the pilot study and modified 
accordingly, and an additional use was provided for survey respondents to identify 
`other' uses. The uses in Questions 8 and 9 were rated on a 5-point Likert scale 
with 1 being `not a purpose' and 5 being a `key purpose'. 
The remaining part of the questionnaire is of the "analytic" type, according to Gill 
and Johnson (2002), and aims to confirm/revise/modify the performance 
framework developed in Chapters 5 and 6. This part can be found in pages 2-4 
(Questions 10-12) of the questionnaire and is discussed and analysed in the next 
chapter. Question 10 aims to identify the importance of each performance factor 
in improving organisational business performance results. It uses a 5-point Likert 
scale with 1 being `Not important' and 5 being `Extremely important'. Question 
11 addresses the driving performance factors and their operational definitions. 
Each operational definition is rated on how well it defines its overarching driving 
factor on a 5-point Likert scale with 1 being `Not important' and 5 being 
`Extremely important'. Each operational definition is also rated on how effective 
it is in the organisation on a 5-point Likert scale with 1 being `Not effective' and 5 
being `Extremely effective'. Question 12 addresses the results performance 
factors and their operational definitions. Each operational. definition is rated on 
how well it represents its overarching results factor on a 5-point Likert scale with 
1 being `Not important' and 5 being `Extremely important'. Each operational 
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definition is also rated on its actual performance in the organisation on a 5-point 
Likert scale with 1 being `Very weak performance' and 5 being `Very strong 
performance'. In order to verify and improve the questionnaire design, a pilot of 
six questionnaires was sent to three professionals and three academics for review. 
Meaningful feedback was obtained from five respondents that were used to 
modify the questionnaire for content and ease of understanding. For example, the 
wording of Questions 4 and 5 needed modification, specific definition of the 
organisation and perspective of respondent were added to Question 1, the uses 
within Question 8 and 9 modified and re-worded, and the description of scales in 
Questions 11 and 12 were adjusted. 
7.2.2 Sampling Approach 
It is often not possible to survey an entire population for practical and cost 
reasons, and therefore a sub-set or sample of the population is more suitable for 
study (Brewerton and Millward 2001). The sample targeted in this research 
consisted of construction contracting organisations having a turnover of more than 
£10 million. The reason for this selection is that companies of a smaller size might 
be measuring their business performance in an informal manner or might not have 
used some of the methods entailed in the questionnaire. The sampling frame, 
which is a list of members of the research population from which sampling is 
possible (Gill and Johnson 2002), was obtained from the New Civil Engineer 
Contractor File (NCE Contractor File 2003), the FAME database (FAME 2003) 
and web searches. The New Civil Engineer Contractor File mostly contained 
sufficient contact information for the executive management of civil engineering 
contractors, and therefore sixty questionnaires were sent out by post directly to the 
Managing Director / CEO / Chairman after verifying their details from company 
web sites. In a few cases, the contact information for the person responsible for 
performance measurement was available and questionnaire sent to her/him 
directly. Reminder emails and follow-up letters were sent out one week and three 
weeks later, respectively. Another sixty questionnaires were sent out through 
other sources. The FAME database and internet searches were used to identify 
contracting organisations. However, appropriate contact information was mostly 
not readily available. Thus, companies from these two sources were contacted by 
email/phone to find the contact details of the person responsible for performance 
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measurement in the company, until sixty companies were identified. The 
questionnaire was subsequently sent out via email to each company. The option of 
sending a postal questionnaire was given to the companies contacted by email, but 
all preferred email response. 
The incorporation of mixed data collection modes, such as email and post, is 
emerging in the implementation of surveys (Dillman 2000). Five situations exist 
for mixed-mode formats, according to Dillman (2000), two of which existed in 
this survey: the collection of same data from different members of a sample; and 
the use of one mode to prompt completion by another mode. The first situation 
reduces cost and non-response, but the same questionnaire has to be used to limit 
measurement differences, as was the case in this survey. The latter situation 
improves coverage and reduces non-response, and was used in this survey to find 
the person responsible for performance measurement and follow up on postal 
respondents, whose emails were available. 
The categorisation of sampling in this survey depends on the approach and 
methods discussed in the previous paragraphs. Although no specific criteria of 
selection from the sampling frame existed and the process was more or less 
random, the sampling approach can be categorised as non-probability sampling, 
since the canons of probability sampling were not conducted, such as having a 
formal methodology for randomisation (Bryman and Bell 2003). 
The appropriate sample size for a survey is generally not a straightforward 
decision and can sometimes be very complex. The question is one that usually has 
no one definitive answer (Bryman and Bell 2003; and Hussey and Hussey 1997). 
Nonetheless, different methods can be used to estimate the sample size, based on 
the statistical power required to report significance or non-significance accurately. 
Accordingly, Brewerton and Millward (2001, p. 119) estimated the required 
participants of a survey for various statistical test to range from 14 to 50 for a 
large effect size, and to range from 35 to 133 for a medium effect size. For 
research based in the construction industry, Mbugua (2000, p. 144) had outlined a 
rule-of-thumb dictating a minimum of 30 responses being adequate. Alternatively, 
Easterby-Smith, Thorpe and Lowe (2002, p. 137) provided a rough formula for 
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calculating sample size (n) in terms of (E) the maximum error required, as shown 
in the following equation: 
2500 
E2 
By using a standard error of, say, no more than 5 per cent the minimum sample 
size would be 100. If the standard error was to be no more than 10 per cent, the 
minimum sample size would be 25. The sample size obtained in this survey was 
50 respondents, which according to the previous discussion is a reasonable sample 
size that accounts for a minimum standard error of 7.07 per cent. 
Another aspect of sampling in a survey is the response rate, which is the rate of 
useful questionnaires returned in the survey. Post surveys typically have lower 
response rates than when administered by telephone or in person (Cooper and 
Emory 1995). Moreover, a response rate of 30 per cent or above is often 
considered satisfactory in a post survey. However, Akintoye and Fitzgerald (2000) 
argued that the norm of response rates within the construction industry is 20-30 
per cent. Within this survey, 120 questionnaires were sent to out to construction 
contracting organisations: 60 by post and 60 by email, as discussed earlier. The 
post group yielded 20 responses and the email group 30 responses, thus achieving 
33.3 and 50 per cent response rate, respectively. The higher response rate of the 
email sample can be attributed to sending the questionnaire directly to the person 
dealing with the topic of study, and the perceived ease of electronic response. 
Personal alignment and process simplification were identified as techniques for 
improving response rates in Root and Blismas (2003). The total responses and 
sample size was 50 and the total response rate was 41.7 per cent. This response 
rate can be possibly attributed to the interest in the topic of study and to adopting 
some of the `improving returns' techniques suggested in Cooper and Emory 
(1995) such as personalised approach, follow-ups, questionnaire length, 
anonymity, and final report incentive. It is usually difficult to reveal the reason of 
non-response of companies; however, two companies revealed such reasons as 
non-availability of time and non-interest in completing the questionnaire. 
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7.3 RESULTS AND ANALYSIS OF DESCRIPTIVE PART OF SURVEY - 
USE OF PERFORMANCE MEASUREMENT FRAMEWORKS 
The first part of the survey, previously described as being a descriptive type 
survey and aiming to investigate how performance measurement frameworks have 
been used in construction contracting organisations, is the concern of this results' 
analysis, as entailed in the following sub-sections. 
7.3.1 Classification of Sample Respondents 
The 50 sample responses were divided into different groups based on company 
type, company size and organisational level. The classification of sample by 
organisational level was based on whether the respondent was answering from a 
corporate, division or business unit level. This classification is shown in Table 7.1 
and illustrated in Figure 7.1. 
Table 7.1: Classification of Sample by Organisational level 
Corporate Division Business Unit 
Frequency 29 10 11 
Percentage 58.0 20.0 22.0 
Business Unit 
22.0% 
Division 
20.0% Corporate 
580% 
Figure 7.1: Illustration of Sample 
Classification by Organisational Level 
The sample was also classified upon turnover into categories of company size. 
The cut-off points for equal size groups: A; B; and C, were determined at £70 
million and £217 million, using SPSS, and the frequencies calculated accordingly, 
as shown in Table 7.2 and Figure 7.2. 
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Table 7.2: Classification of Sample by Company Size 
Group A Group B Group C 
Turnover £M O- 69 £M 70 - 217 > £M 217 
Frequency 15 17 17 
Percentage 30.6 34.7 34.7 
Total Turnover £M 545.00 £M 2231.50 £M 8015.00 
Mean Turnover £M 36.33 £M 131.26 £M 471.47 
Figure 7.2: Illustration of Sample 
Classification by Company Size 
A final classification based on the type of company was obtained. The original 
question in the questionnaire included general construction, civil engineering, 
building construction, housing construction, site preparation (e. g. earthworks or 
foundations), and an `other' category. Multiple answers were allowed in this 
question that might be problematic for statistical analysis. The responses for 
housing construction and site preparation were fairly few: 3 and 4 respectively, 
however the count of the `other' category was rather high: 9 responses. This led to 
the modification of these categories to include a speciality contractor category that 
included the site preparation and `other' categories; to include the housing 
construction category with building construction, and in the case of multiple types 
of construction, the company was categorised based on logical judgement. For 
example, a company marking general construction, civil engineering and building 
construction was logically a general contractor. Table 7.3 shows the final 
frequencies and percentages of each category and Figure 7.3 illustrates this 
classification. 
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Table 7.3: Classification of Sample by Company Type 
General 
Construction 
Civil 
Engineering 
Building 
Construction 
Specialist 
Contractor 
Frequency 10 18 12 9 
Percentage 20.4 36.7 24.5 18.4 
Specialist General 
Contractors Construction 
18.4% 20 4% 
Building 
Construction 
24.5% Livil 
Engineering 
36.7% 
Figure 7.3: Illustration of Sample 
Classification by Company Type 
7.3.2 Data Exploration 
In order to report the results based on the classifications identified, tests of 
normality were conducted on various variables within the questionnaire, to 
determine the type of statistical tests to perform. All statistical tests conducted 
were performed on the SPSS statistical software. The results of normality 
according to the Kolmogrov-Smirnov test can be seen in Table 7.4. Accordingly, 
the appropriate statistical tests for mean difference was conducted based on 
normality of distribution indicating parametric vs. non-parametric testing and the 
number of categories indicating the type of test. The significance of these tests are 
illustrated in Table 7.5. The difference in turnover between company sizes and 
organisational levels were found significant at the 0.05 level, which is a logical 
outcome. However, further parametric and non-parametric tests conducted to 
differentiate the results all yielded non-significant results, mostly by a large 
margin, in 35 out of 36 tests. This indicates that these classifications should not be 
used to describe the data, and the outcomes of the survey should rather be 
analysed in their entirety. Moreover, survey responses were differentiated by the 
two data collection groups, postal and email, to ensure they did not stratify 
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responses, as shown in Table 7.6. The results yielded non-significant differences 
at the 0.05 level in all variables, hence showing no stratification in the responses 
due to data collection groups. A significant differentiation was found between the 
collection method and company type classifications reflecting the sampling 
frames of each method. 
Table 7.4: Exploring the Normality of Variables' Distributions 
Kolmo grov-Smirnov Normality of Variable 
Statistic Significance Distribution' 
Turnover . 
200 . 000 Not normal 
Statement of strategic objectives . 
416 . 000 
Not normal 
Monitoring strategic objectives . 
343 . 000 
Not normal 
KPI linkage with strategic objectives . 
203 . 
000 Not normal 
EF QM use a . 
300 . 004 Not normal 
EFQM use b . 258 . 
027 Not normal 
EP' M use c . 241 . 
052 Normal 
EFQM use d . 305 . 
003 Not normal 
EFQM use e . 
232 . 
073 Normal 
BSC use a . 
296 . 
005 Not normal 
BSC use b . 250 . 
037 Not normal 
BSC use c . 
149 . 
200 Normal 
BSC use d . 
230 . 079 
Normal 
Normality is based Kolmogrov-smirnov test being non-significant at 0.05 level 
b This is a lower bound of the true significance 
Table 7.5: Exploring the Significance of Variables' Classifications by 
Company Type, Company Size and Organisational Level 
Company Type Company Size Organisational Level 
Variable 
Test Conducted Sig. Test Conducted Sig. Test Conducted Sig. 
Turnover Kruskal-Wallis . 
199 Kruskal-Wallis . 000 
Kruskal-Wallis 
. 
027 
Statement of 
strategic objectives 
Kruskal-Wallis 
. 422 Kruskal-Wallis . 
956 Kruskal-Wallis 
. 
395 
Monitoring 
strategic objectives 
Kruskal-Wallis 
. 
706 Kruskal-Wallis 
. 
775 Kruskal-Wallis 
. 
978 
KPI linkage with 
strategic objectives 
Kruskal-Wallis 
. 
032 Kruskal-Wallis 
. 
255 Kruskal-Wallis 
. 121 
EFQM use a Kntskal-Wallis . 
929 Kruskal-Wallis 
. 625 
Kruskal-Wallis 
. 
485 
EF QM use b Kruskal-Wallis . 
318 Kruskal-Wallis 
. 
551 Kruskal-Wallis 
. 
491 
EFQM use c ANOVA . 
625 ANOVA 
. 
064 ANOVA 
. 
473 
EFQM use d Kruskal-Wallis . 511 Kruskal-Wallis . 
234 Kruskal-Wallis 
. 
576 
EF M use e ANOVA . 
624 ANOVA 
. 297 ANOVA . 622 
BSC use a Kruskal-Wallis . 361 Kruskal-Wallis . 297 Mann-Whitne ° . 
684 
BSC use b Kruskal-Wallis . 728 Kruskal-Wallis . 178 Mann-Whitney ° . 164 
BSC use c ANOVA . 
472 ANOVA 575 T Test 
. 813 
BSC used ANOVA . 389 ANOVA . 759 T-Test" . 262 
4 Only two groups existed in responses. 
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Table 7.6: Differentiating Results by Questionnaire Collection Method 
Variable Test Conducted Test Type Test 
Statistic 
'fest 
Significance 
Turnover Mann-Whitney' Non-Parametric 216.500 0.184 
Organisational level Chi-Square' Non-Parametric 2.465 0.292 
Company size Chi-Square Non-Parametric 2.834 0.242 
Company type Chi-Square' Non-Parametric 17.692 0.001 
Statement of strategic objectives Mann-Whitney Non-Parametric 265.500 0.901 
Monitoring strategic objectives Mann-Whitney Non-Parametric 253.000 0.495 
KPI linkage with strategic 
objectives 
Mann-Whitney Non-Parametric 192.000 0.482 
EFQM use a Mann-Whitney Non-Parametric 4.500 0.183 
EFQM use h Mann-Whitney Non-Parametric 3.000 0.109 
EF M use c T-Test Parametric 0.137 0.894 
EFQM use d Mann-Whitney Non-Parametric 3.000 0.105 
EF M use e T-Test Parametric 1.456 0.176 
BSC use a Mann-Whitney Non-Parametric 14.000 0.536 
BSC use b Mann-Whitne Non-Parametric 16.000 0.796 
BSC use c T-Tcst Parametric -0.387 0.707 
BSC used T-Test Parametric 0.503 0.626 
" Chi-square tests for organisational level and company type yielded more than 20'7., of cells having an expected frequency 
less than 5. 
7.3.3 Statement of Strategic Objectives 
The majority of companies in the survey (73 per cent) tended to balance financial 
and non-financial objectives, as opposed to 23 per cent of companies stating their 
objectives in mostly financial terms and 4 per cent of companies using mostly 
non-financial objectives, as shown in Figure 7.4. This result shows an 
improvement in the historical tendency of construction companies to use mostly 
financial strategic objectives and an improvement on the figures reported by 
Mbugua (2000) where only 54 per cent of construction companies used both 
financial and non-financial measures and 31 per cent used mainly financial 
performance measurement. 
Balanced Financial 
& Non-Financial 
72.9% Mostly Non- 
Financial 
`. tn stlyFinancial 
229% 
Figure 7.4: Statement of Strategic Objectives 
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7.3.4 Monitoring of Strategic Objectives 
The survey revealed that strategic objectives are typically monitored by end of 
period results (e. g. annually, quarterly, or monthly) in 68 per cent of the 
companies, which was an expected outcome, as shown in Figure 7.5. However a 
considerable' portion of companies (28 per cent) translate their objectives into 
strategic drivers, which reveals an improvement in the strategic performance 
measurement practices of the industry as opposed to the general notion of 
strategic objectives predominantly being measured by end of period results. Only 
4 per cent of companies did not have a formal strategic monitoring process as 
opposed to 38 per cent of a sample of companies that did not use a program to 
monitor strategy implementation in a survey conducted in 2000 (Price, Newson 
and Ganiev 2004). 
Endof Period 
Strategic Drivers 
Results 
Results 
292% 
66.7% 
N, Formal 
Mo nit o ring 
4.2% 
Figure 7.5: Monitoring of Strategic Objectives 
7.3.5 Performance Measurement Frameworks Used 
The rate of usage of performance measurement frameworks as revealed in the 
survey is illustrated in Figure 7.6. It can be noted from the figure that there is a 
high usage of KPI (89.9 per cent) as opposed to the 34 per cent reported in 
Robinson et al. (2002) and 72 per cent reported in Mbugua (2000). The 
percentage of companies not using any performance measurement system are only 
6.1 per cent which shows a considerable decrease from the 22.8 per cent reported 
by Robinson et al. (2002). This increase in performance measurement activities is 
probably driven by the awareness created in the industry by the Egan (1998) 
report and the Construction Best Practice Programme - KPI. The use of EFQM 
and the Balanced Scorecard was 26.5 per cent and 24.5 per cent, respectively, 
which is within the same ranges reported by Mbugua and Robinson et al. and 
indicates that nearly a similar percentage of companies use each framework. 
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Additionally, companies who have advanced from the KPI stage of performance 
measurement into more advanced applications of EFQM or Balanced Scorecard 
were inclined to use either of them (16.3 per cent and 14.3 per cent) rather than 
both combined (8.2 per cent). This low integrated usage of both frameworks 
reinforces the need for the aim of this research in providing an integrated 
approach in performance measurement. Alternative frameworks have been 
developed and required by clients and government agencies for selection 
purposes, such as the Capability Assessment Toolkit (CAT) in the Highways 
Agency that is underpinned by Business Excellence Models (CAT 2004). Only 
one company reported using CAT as an internal performance measurement 
system. Such frameworks are usually adopted based on client-push rather than 
company buy-in, which can lead to limited benefit to the company and might 
explain why only one company considered such frameworks as an internal 
performance measurement system. 
KPI 
51.0% 
16.3 % 14.3% 
None 8.2% 
6.1 % Balanced 
EFQM 0% 
Scorecard 
2.0% 2.0% 
Figure 7.6: Rate of Usage of Performance Measurement Frameworks 
7.3.6 The Use of Key Performance Indicators (KPI) 
Although the Egan report and CBPP KPI might have promoted business 
performance measurement in the industry, they have faced criticisms and 
companies have expressed their dissatisfaction with them. This might explain the 
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tendency of 88.6 per cent of KPI users in the sample, in Figure 7.7, to use in- 
house KPI and 56.8 per cent of KPI users not to use the CBPP KPI. This is also 
evident from having only 11.4 per cent preferring to use the CBPP KPI alone and 
56.8 per cent using the in-house KPI alone. 
BothCBPP Mn- 
CBPP KPIOnIy 
house KP I 
1t4ýý 
318% 
u -house KP IOnly 
568% 
Figure 7.7: The Types of KPI used by Companies 
In addition, respondents were asked to rate the degree of linkage between KPI 
used and the strategic objectives of the company on a five-point Likert scale with 
5 presenting a direct causal link and 1 presenting no formal links identified. The 
results, shown in Figure 7.8, show the linkage of KPI to strategic objectives in all 
companies using KPI and those using KPI with EFQM or the Balanced Scorecard. 
The distributions show that when KPI are associated with a more holistic 
approach such as EFQM or Balanced Scorecard, they tend to be more related to 
strategic objectives. This can be seen by the means and standard deviations of 
these distributions, where all companies using KPI had a mean of 3.72 and a 
standard deviation of 0.93, while those using KPI in association with EFQM or 
Balanced Scorecard had a mean of 4.06 and a standard deviation of 0.80. The 
amount of overlap between the two distributions is high, and therefore this result 
might be attributed to chance. However, the KPI used by all companies have an 
above average linkage with strategic objectives, but do not show direct/causal 
derivation from them. Although the response mean is above average, KPI need to 
further be related to strategic objectives if they are to be used for strategic 
performance monitoring. This can probably be achieved by using them within 
more holistic approaches, i. e. within EFQM or Balanced Scorecard. 
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50.00 
40.00 
30.00 
20.00 
10.0( 
0.01 
KPI Used in all Companies 
used with EFQM or BSC 
Figure 7.8: The Linkage between KPI and Formal Strategic 
Objectives 
7.3.7 The Use of EFQM Excellence Model 
To investigate the use of EFQM in companies, respondents were asked to rate 
different possible purposes of the model derived on a five-point Likert scale, with 
5 indicating `a key purpose' and 1 indicating `not a purpose'. These purposes 
were initially derived from literature, as explained in Section 7.2.1, then modified 
and added upon in the pilot phase. Respondents were asked for any further 
purposes of using the model in the survey, and only one response added the 
assessment of employees' perception of the organisation. This reason, however, 
cannot qualify as a use for business performance measurement on the 
organisational level, since it only came from one respondent and had not been 
witnessed in literature. The results in Figure 7.9 show EFQM mainly being used 
to `identify areas of improvement' and as a `general business health check' with 
the highest average ratings of 4.15 and 4.08, respectively. `Benchmarking 
organisational performance' had a lesser rating that averaged 3.46. The 
`formulation of strategic objectives' and `formulating business/operational plans 
and objectives' obtained the least rating of 3.23, but still remains an average 
rating. These results suggest that EFQM has been used more as a general business 
health check/diagnostic rather than a strategic management tool. 
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ties 5 
Direct 
causal ties 
For mu late business/oper at i onal plansandoblecUVes 
Formulate st rat egic objectives 
Benchmark organi sal ional performance 
Identify areasot improvement 
General business assessment/ healthcheck 
Figure 7.9: The Use of EFQM in Contracting Organisations 
7.3.8 The Use of the Balanced Scorecard 
The possible uses of the Balanced Scorecard were identified in a process similar 
to that of EFQM, explained beforehand. The array of uses seemed to be sufficient 
with the survey, as modifications/additions were only found in the pilot phase. 
The outcome of the survey, as in Figure 7.10, shows that `developing a balanced 
set of strategic objectives' and `communicating strategy' within the organisation 
were rated the highest with averages of 4.08 and 4.00, respectively. The 
`alignment of operational scorecards to the organisational Balanced Scorecard' 
was rated with an average score of 3.09. The below average rating of the 
`development of a strategy map' (2.55) shows that although companies have 
developed KPI with stronger ties to strategic objectives, yet a full picture of the 
company's strategy is not being developed. The results also show that the 
Balanced Scorecard is mainly used as a strategic management tool, but not to its 
full capability. 
Develop a strategy map to 
monitor strategy 
Align operational scorecards 
to organisational scorecard 
Commuicate strategy withn 
the orgarisat io n 
Develop balanced strategic 
objectives 
"5 
309 
fitý, rn: 4.00 
408 
too 2.00 300 400 5.00 
Average Rating 
Figure 7.10: The Use of Balanced Scorecard in Companies 
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7.4 DIFFERENTIATING STRATEGIC AND EXCELLENCE 
PERFORMANCE MEASUREMENT 
The analysis, of the survey results indicate a considerable usage of KPI in the 
industry, probably triggered by Egan's report and the introduction of the CBPP- 
KPI on a national level. KPI on their own do not present a holistic approach to 
performance measurement, whereas tools such as the Balanced Scorecard and 
EFQM are better suited for business performance measurement, and both actually 
constitute KPI used within their more holistic approach. The survey also revealed 
that EFQM is mostly used as a general business health check and to identify areas 
of improvement, having less use as a strategic management tool in formulating 
strategic objectives. On the other hand, the Balanced Scorecard was primarily 
used as a strategic management tool in developing and communicating strategic 
objectives. The Balanced Scorecard capabilities in monitoring strategies using 
strategy maps remains a powerful capability that is not being sufficiently utilised 
in the industry. 
The differentiation found in this survey between how EFQM and Balanced 
Scorecard are being used in construction echoes the recent reports of their use in 
literature across industries. The Balanced Scorecard has mainly been recognised 
as a strategic management tool, while EFQM has been described as having limited 
use at the strategic level of the organisation (Andersen, Lawrie and Shulver, 2000; 
and Leonard and McAdam, 2002). Through their in-depth study of Business 
Excellence Models implementation in companies, Leonard and McAdam (2002, 
p. 23) described them as: `found to have no discernable impact on the 
formulation of the strategic plan or the corporate strategy. It is not viewed as a 
strategic driver. " Leonard and McAdam (2002) further found that EFQM has 
been used as a general business health check for the organisations and at the 
tactical level to express/translate strategies. The broad coverage of performance 
criteria can be a possible reason why EFQM has been used in these two ways. 
Andersen, Lawrie and Shulver (2000) reached similar conclusions while 
comparing the Balanced Scorecard to EFQM within literature. Kaplan and 
Lamotte (2001, p. 4) described quality models to be more tactical rather than 
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strategic. Furthermore, two advocators of each framework: the Vice President of 
The Balanced Scorecard Collaborative in Europe, and the Charge de Mission of 
EFQM, Lamotte and Carter (2000, p. 14) reached the same conclusion and quoted 
"an organisation using the EFQM Excellence Model will have a good and broad 
understanding of its own strengths and weaknesses at the process level. As a 
result of the assessment, an organisation will have an indication as to where it 
may need to improve significantly, where it performs adequately and where it 
excels against the ideal benchmark. However, it may not have a strong sense of 
where to invest as a strategic priority, or where improvement will make the 
biggest impact in business performance and results. The Balanced Scorecard can 
be used at this point to provide the strategic focus needed to prioritise action and 
allocate resources. " Additional examples that support this conclusion in 
companies such as Siemens, Phillips, Yell UK, and British Telecom can be found 
in Johnson (2003), Olve, Roy and Wetter (1999) and Wongrassamee, Gardiner, 
and Simmons (2003). 
The two frameworks also reflect the measurement of organisational efficiency and 
effectiveness. The difference between measuring efficiency and effectiveness has 
been identified by various authors, who defined efficiency as being how well a 
task or activity is achieved, and effectiveness as being how far planned goals are 
actually attained (Amaratunga and Baldry 2003; Bititci, Carrie and McDevitt 
1997; Bolton and Heap 2002; Gunasekaran 2001; Neely, Gregory and Platts 1995; 
and O'Donnell and Duffy 2002). An organisation is interested in knowing how 
well it generally manages its various performance factors, hence measuring 
organisational efficiency, as is the case with EFQM. Frameworks, such as EFQM 
and TQM have been seen to improve the internal efficiency of organisations 
(Douglas-Judson and Radnor 2002, p. 349). Excellence models have also been 
described as focusing more on efficiency or operational assessments (McAdam 
and O'Neill 1999). On the other hand, the organisation would also like to measure 
how far planned strategic goals have been achieved, hence measuring the 
organisation's effectiveness, as is the case with the Balanced Scorecard. The 
indicators selected by companies in the Balanced Scorecard perspectives ' are 
measured based on effectiveness, since actual results are compared to attained 
results (Kaplan and Norton 1993). This differentiation of 
both frameworks is with 
126 
respect to the organisation, whereas both frameworks can utilise indicators of both 
efficiency and effectiveness. 
Based on the above discussion, it seems that companies have been measuring their 
strategic progress using the Balanced Scorecard, in what can be termed as 
`strategic performance measurement', and have been measuring their general 
business health using Excellence Models in what can be termed as `excellence 
performance measurement'. Both types of measurement have different purposes 
and are necessary within companies. They have also been performed in different 
ways as described above, whereas strategic performance measurement tracks the 
effectiveness of strategic objectives and excellence performance measurement 
assesses the efficiency of the organisation. This differentiation of strategic and 
excellence performance can be better understood with the use of a metaphor. 
Measuring excellence performance (the general business health) of a company is 
like a general health check of an athlete. The athlete needs to know if her/his body 
functions are in general good condition. The athlete might also need to strengthen 
particular muscles for a championship or improve particular skills. The 
measurement of her/his improvement in these focused areas are analogous to 
strategic performance measurement, where companies need to target particular 
areas relevant to their external and internal situation that need improvement. 
7.5 MODIFICATION OF RESEARCH METHODOLOGY 
The research methodology was designed on the premise that performance 
frameworks have been often used simultaneously in organisations as separate and 
competing initiatives and that the best way to develop a comprehensive 
framework was to merge well-established frameworks into a hybrid framework, 
as discussed in Chapter 5. The quantitative and qualitative evaluations of the 
hybrid framework and of the functionality of its founding frameworks revealed 
that. what actually: happened is the dilution and loss of functions/purpose of the 
merged frameworks. This was evident in the attempt to link. the framework to 
strategic management. The results of the questionnaire survey, however, suggest 
companies need both strategic and excellence performance as separate functions. 
127 
The frameworks popularly used for measuring these two functions have been the 
Balanced Scorecard for strategic performance and the EFQM Model for 
excellence performance. They should not be viewed as competing initiatives, 
rather they should best be viewed as complementing one another, and the 
methodology in achieving the aim of developing a performance measurement 
framework should be through the integration of strategic and excellence 
performance measurement functions in a non-competing and synergic manner, 
and not by merging both tools together into a hybrid framework. Therefore, the 
methodology of this research in achieving its aim of a comprehensive framework 
is adjusted to adopt an "integrated" framework concept rather than a "hybrid" 
framework concept. The adjusted concept is discussed in the remainder of this 
chapter in terms of how best to integrate strategic and excellence performance 
measurement and the need for developing/adapting tools for each in construction. 
7.6 INTEGRATING STRATEGIC AND EXCELLENCE 
PERFORMANCE MEASUREMENT 
In order to illustrate how strategic and excellence performance measurement can 
be integrated they are viewed in relation to the strategic management process of 
Wheelan and Hunger (2000), reviewed in Chapter 4. This integration is illustrated 
in Figure 7.11. The strategic management process consists of the four main 
phases: environmental scanning; strategic formulation; strategic implementation 
and strategic control. The discussion so forth suggests that strategic performance 
measurement (represented by the Balanced Scorecard) is concerned with 
monitoring the progress of strategic objectives, and the Balanced Scorecard was 
shown to be essentially used in developing and communicating strategic 
objectives. Hence, the last three phases of strategic planning, implementation and 
control are better managed using the Balanced Scorecard. The use of strategy 
maps within the Balanced Scorecard can be used for this task (Kaplan and Norton 
2000 and 2001a) to map the company's strategy and monitor strategic progress, 
and can be conducted on an annual or shorter periodic basis. On the other hand, 
excellence performance measurement (represented by EFQM) is concerned with 
assessing the business health of the organisation, benchmarking and identifying 
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areas of strength and weakness. These functions are normally part of the internal 
analysis prior to strategic planning. Thus, the use of EFQM is better suited as C, 0 
being part of the environmental scanning phase, where the wide spectrum of 
criteria in EFQM and its self-assessment exercise can be used for this task. 
The strategic management processes of construction firms had been discussed by 
Price (2003). He suggested a conceptual process framework based on nine case 
studies. The conceptual process framework included internal audits and 
benchmarking (similar to that of excellence performance measurement) within the 
data collection and analysis phase (analogous to the environmental scanning 
phase). The conceptual process framework also included the measurement of 
performance in the strategy implementation phase, which is similar to strategic 
performance measurement, assuming that implementation and control are 
separated as in the process of Wheelan and Hunger (2000). As a result, and since 
the conceptual process framework of Price (2003) is empirically driven from 
strategic processes in construction companies, it can be said that the suggested 
integration is a reflection of how strategic and excellence performance are 
practically integrated in construction organisations. 
Environmental 
Scanning 
Planning Implementation Control 
Balanced Scorecard 
Internal & External 
Business 
Environment 
r- EFQM -, 
Excellence 
Performance 
Measurement 
Strategic 
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Implementation 
Of Strategic 
Objectives 
Strategic 
Performance 
Measurement 
Figure 7.11: Integrated Methodology of Strategic and Excellence Performance 
within the Strategic Management Process of Wheelan and Hunger (2000) 
129 
7.7 TOOLS FOR MEASURING STRATEGIC AND EXCELLENCE 
PERFORMANCE IN CONSTRUCTION 
The EFQM model and the Balanced Scorecard have been modified by some of the 
companies using them or according to their context of use (Hasan and Tibits 
2000; Johnson 2003; Kagioglou, Cooper and Aouad 2001; Westerveld 2003; and 
Zhao 2004). Furthermore, the construction industry is inherently different from 
other industries. It is a project-based industry whose product takes a long period to 
produce and is generally unique in each instance, in addition to the large number 
of stakeholders involved in the accomplishment of each project. Accordingly, 
many authors have attributed the problems business methods and techniques have 
when applied to construction to the contrasts between construction and other 
industries (Ahmad and Sein 1997; and Stockdale 1997). The adaptation of 
business performance measurement to suit the unique nature of construction has 
been recommended by Mbugua, Holt, and Olomolaiye (2000). Therefore, the 
adaptation of business performance frameworks such as Excellence Models and 
the Balanced Scorecard to construction is necessary and requires further research. 
The hybrid framework developed and empirically evaluated in Chapters 5 and 6 
has been shown to resemble an excellence model. It was based on EFQM, 
Baldrige and the Balanced Scorecard, hence, covering a wide spectrum of 
performance, and further it had been adapted to construction. The hybrid 
framework is used as the basis of a `Construction Excellence Model'. The analytic 
part of the questionnaire survey is used to evaluate the Construction Excellence 
Model in Chapter 8. On the other hand, the strategy map feature of the Balanced 
Scorecard has been used across industries to monitor strategic performance. An 
adaptation of the strategy map is presented in Chapter 9 and termed the 
`Construction Strategy Map'. Furthermore, and unlike the Construction 
Excellence Model, the Construction Strategy Map acts as a guide to developing 
organisational strategy maps and is by its nature much less prescriptive. 
Therefore, a case study is described in Chapter 9 that illustrates its use in 
developing an organisational strategy map in a major UK contracting 
organisation. 
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7.8 SUMMARY 
A questionnaire survey was conducted with the aim of exploring how business 
performance is conducted in construction and to evaluate the performance factors 
of the developed performance measurement framework. The questionnaire design 
was discussed as well as the sampling approach. The questionnaire results were 
virtually divided into two parts corresponding to the two-fold aim of the survey. 
The results of the first part was reported and analysed in this chapter, and the 
second part is discussed in the next chapter. The outcomes discussed in this 
chapter revealed that EFQM has a wide spectrum of performance criteria and is 
better suited to providing a general business health check, benchmark 
performance, identify strengths and weaknesses and, thus, areas of improvement, 
however, has less use as a strategic management tool. On the other hand, the 
Balanced Scorecard's purpose is to develop and communicate strategic objectives, 
and is thus better used as a strategic management tool. These outcomes were the 
basis of describing the need of companies to measure both strategic and 
excellence performance. The two types of performance have been differentiated 
and the Balanced Scorecard was shown to be more suited to meet the need of 
companies in measuring strategic performance while Excellence Models are more 
suited to meet the need of measuring excellence performance. 
Strategic and excellence frameworks have traditionally been seen as competing 
and alternative frameworks. This is what inspired this research to develop a 
hybrid framework to achieve the comprehensive framework aim of this research. 
However, the outcomes of the questionnaire survey and some recent literature 
have revealed that strategic and excellence frameworks have different purposes 
within companies and therefore, should complement one another rather than be 
merged. Consequently, a better approach to comprehensive performance 
measurement is to integrate these functions (i. e. integrate how strategic and 
excellence performance are measured) in a synergic manner that preserves each 
performance measurement framework. An integrated methodology has been 
discussed in this chapter that uses separate frameworks to measure strategic and 
excellence performance. This methodology has been shown to be in line with 
conceptual strategic management processes in construction that were based on 
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empirical case studies. The integrated methodology, thus, resembles how strategic 
and excellence performance are being practically linked to strategic management. 
A need remains for adapting tools to measure each of strategic and excellence 
performance' in construction. The hybrid framework initially developed in this 
research was seen as a suitable basis for developing a Construction Excellence 
Model, to measure excellence performance. The strategy map feature was also 
seen as a suitable basis for developing a Construction Strategy Map. Both tools 
are to be discussed in subsequent chapters. 
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CHAPTER 8A TOOL FOR MEASURING EXCELLENCE 
PERFORMANCE: THE CONSTRUCTION EXCELLENCE MODEL 
8.1 INTRODUCTION 
The importance of developing/adapting performance measurement frameworks 
for construction was discussed in Chapter 7. Excellence performance was also 
differentiated from strategic performance and a methodology was presented for 
integrating the two. The aim of this chapter is to describe a tool for measuring 
excellence performance in construction. The business performance measurement 
framework, theoretically formulated in Chapter 5 and empirically evaluated in 
Chapter 6, has a wide spectrum of criteria, has been adapted for construction, and 
has been described to resemble excellence models. Furthermore, its performance 
factors were evaluated within the questionnaire survey. The developed 
performance measurement framework is used in this chapter as a tool for 
measuring excellence performance and is the basis of a Construction Excellence 
Model. For simplicity, the terms criteria and sub-criteria are to be used, hereafter, 
instead of performance factors and operational definitions, used in the hybrid 
framework described in Chapters 5 and 6. The Construction Excellence Model is 
evaluated through the analysis of second part of the questionnaire survey (first 
part analysed in the previous chapter). The issues of reliability and validity of the 
questionnaire, as a measuring instrument, are discussed. The criteria and sub- 
criteria of the model are evaluated and the criteria weights are empirically 
computed. Finally, the measurement method of the model is discussed, in addition 
to how the model can be used to improve business performance. 
8.2 EVALUATION OF CONSTRUCTION EXCELLENCE MODEL 
The theoretical framework developed in Chapter 5 and qualitatively evaluated in 
Chapter 6 was shown to resemble excellence models in the way it is structured 
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and measures performance. Furthermore, the theoretical framework was found to 
be more comprehensive and adapted to construction than other excellence models, 
thus making it a suitable tool for measuring excellence performance in 
construction contracting organisations, and is hereafter termed the `Construction 
Excellence Model'. The Construction Excellence Model required further 
confirmation beyond the qualitative evaluation, and was therefore, subjected to 
quantitative evaluation. This quantitative evaluation uses the second part of the 
questionnaire (analytic part) to evaluate the model, as described in Figure 8.1. 
Different elements of this evaluation have been used in literature to evaluate 
excellence models and TQM frameworks (Ahire, Golhar and Waller 1996; 
Anderson et al. 1995; Black and Porter 1996; Eskildsen, Kristensen and Juhl 
2001; Saraph, Benson and Shroeder 1989; and Wilson and Collier 2000). The 
criteria and sub-criteria of the model were measured in the analytic part of the 
questionnaire survey. The data collected was prepared for further analysis through 
coding, missing data analysis, and data exploration. The questionnaire was 
evaluated as a measuring instrument in terms of reliability and validity. The 
criteria and sub-criteria were evaluated through their importance measurement and 
via factor analysis or their effectiveness measurement. Finally, weights of the 
model criteria are computed on an empirical basis using factor regression 
coefficients. These elements of evaluation are discussed in the sub-sections to 
follow. 
Construction Measurement of Criteria Evaluation of Measuring 
Excellence Model & Sub-Criteria Data Preparation Instrument 10 10 
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Figure 8.1: Evaluation of Construction Excellence Model 
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8.2.1 Measurement of Model Criteria and Sub-Criteria 
The first part of the questionnaire survey (Questions 1 to 9) has been considered 
as the descriptive part of the questionnaire and was analysed in Chapter 7 to 
differentiate strategic and excellence performance. The second part of the 
questionnaire (Questions 10 to 12) was considered the analytic part of the 
questionnaire and is analysed in this chapter. Question 10 was used to evaluate the 
importance of each criterion in determining business results. Questions 11-12 
were used to rate the importance of each sub-criterion in defining its underlying 
criterion, and the actual effectiveness of each sub-criterion in the organisation. 
8.2.2 Data Preparation 
In order to prepare the data for the data analysis, the data was coded and missing 
data analysed. Furthermore, the data was explored for basic descriptive statistics, 
normality of distributions and correlations. The data preparation in this chapter is 
more rigorous than that of the previous chapter, although both relate to the same 
questionnaire survey. The reason for that is the difference in objectives and 
statistical methods employed for each part of the questionnaire. For example, the 
statistical methods employed in the descriptive part can withstand a few missing 
data, however, the confirmatory factor analysis employed in the analytic part of 
the questionnaire uses a covariance matrix that requires the data set to be 
complete. Therefore, the issues of data preparation have been more emphasised in 
this chapter, than in Chapter 7. 
8.2.2.1 Coding and missing data 
To facilitate the analysis and handling of data through specialised computer 
programmes, the data variables require coding (Hussey and Hussey 1997). 
Consequently, the variables of the questionnaire concerned in this chapter were 
coded. Figures and tables within this chapter do not require prior knowledge of 
this coding; however, computer printouts and results in the Appendix have been 
coded sometimes. An explanation of the variable coding is available in Appendix 
C-1. It should be noted that new variables were computed for each criterion by 
summating the actual effectiveness scores of their underlying sub-criteria, thus 
giving an indication of the actual performance of each criterion. 
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Missing values can cause problems with some statistical techniques and could be 
resolved by either deletion or replacement methods (Hair et al. 1998). A missing 
value analysis was conducted on SPSS software to evaluate the magnitude of 
missing data before deciding how best to handle them in statistical techniques. 
The missing data analysis is available in Appendix C-2. A summary of the 
missing values percentages is shown in Table 8.1. The third and forth columns of 
the table show the count and percentage variables with 0 data missing. The 
following columns show the same information for 1 and 2 data missing, 
respectively. 
Table 8.1: Summary of Missing Values in Variables of Survey 
Total Number of Number of Number of 
number variables with 0 variables with 1 variables with 2 
of missin values missing value missing values 
variables Count Percents e Count Percentage Count Percentage 
Criteria 15 10 67.7 5 33.3 0 0 Importance 
Sub-criteria 61 43 70.5 16 26.2 2 3 3 importance . 
Sub-criteria 61 33 54.1 26 42 6 2 3 3 Effectiveness . . 
It can be noted from the analysis that a maximum of two missing values were 
found in less than three per cent of variables, which indicates a low percentage of 
missing values. Since this percentage is low, the use of replacement methods is 
expected to have minimal effect on the statistical analyses, but will allow for 
many of the statistical techniques to be conducted. The most common replacement 
method is using the mean of the variable to replace missing data (Hair et al. 
1998). Accordingly, each missing value was substituted by the mean of the 
variable concerned, and the resulting data set was used in the statistical analyses. 
One respondent did not answer any of the `sub-criterion importance' questions, 
and was therefore, discarded from the analysis, thus leaving the sample of sub- 
criteria importance variables being 49 responses. 
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8.2.2.2 Data exploration 
The mean and standard deviation of each observed variable has been computed in 
the missing value analysis of Appendix C-2. The normality of the distribution of 
each variable has also been assessed in Appendix C-3, where the skewness and 
kurtosis values were computed. The method of assessing normality differs than 
that of Chapter 7 because the degree of normality is used, which can be obtained 
from the kurtosis and skewness values. The assessment of normality was initially 
based on the values of Zskewnes, and Zkurtpgig that were calculated from the following 
equations, as expressed by Hair et al. (1998, p. 72), in terms of the sample size N. 
skewness Z 
kurtosis Zskewness =6k. (tOSýS = 24 
VN N VN 
The values of ZSk.,.., and Zk, rto,;, are available in Appendix C-3. These values were 
compared to 2.58 to assess the significance of the normality assumption at the 
0.01 level (Hair et al. 1998, p. 73). If the variable was found to be non-normal, it 
was further assessed for the degree of non-normality according to the criteria of 
Curran et al. (1996 in Byrne 1998). Curran et al. 's criteria considered distributions 
with skewness between 2 and 3 and kurtosis in the range of 7 to 21 to be 
moderately non-normal, whereas skewness of above 3 and kurtosis of above 21 
were considered extremely non-normal. The reason for this assessment of degree 
of non-normality is that many statistical techniques are robust and can withhold 
deviations from the normality assumption (Stevens 2002, p. 263). The only 
variable that has shown extreme non-normality was `Imp_A' which represents the 
importance of leadership in determining business performance (Question 10-a). It 
should be noted though that the variables showing moderate or extreme deviation 
from normality are all negatively peaked, which means they have higher 
concentrations towards their maximum values. 
To further explore the data, a correlation matrix among the summated variables 
has been computed on SPSS and is available in Appendix C-3. Most of the 
correlations are significant at the 0.01 level. Furthermore, leadership was 
considerably correlated with: customer focus (r = 0.744); information and analysis 
(r = 0.677); strategic management (r = 0.664); and people's management (r = 
0.702). In addition, the remaining criteria correlated with leadership, having a 
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coefficient ranging from 0.42 to 0.66. Considering that leadership should be the 
driver of all improvement within an organisation, these results are quite expected. 
Other considerable relations were revealed in the correlation matrix, as those 
among external stakeholder results, internal stakeholder results, project results, 
and partnership and supplier management. Their correlation coefficients were in 
the range of 0.64 to 0.72. This is in line with the relations depicted in Chapter 6, 
where partnership and supplier management lead to internal stakeholder results, 
which in turn affects project results and finally leads to external stakeholder 
results. Finally, strategic management correlated well with each of its subsequent 
management programmes, as described in Chapter 6. Strategic management had 
correlations of between 0.55 and 0.68 with each of intellectual capital 
management, people's management, partnership and supplier management, 
resource management, and risk management. 
8.2.3 Evaluation of Measuring Instrument 
The measurement of variables in a theoretical framework is an integral part of 
research, and abstract concepts should be measured through physical/actual 
measurement of their operational definitions (Sekaran 2003). This concept of 
developing a measuring instrument in quality management research has been used 
to confirm the abstract constructs/criteria of Excellence Models (Wilson and 
Collier 2000) and TQM frameworks (Ahire, Golhar and Waller 1996; Anderson et 
al. 1995; Black and Porter 1996; and Saraph, Benson and Shroeder 1989). 
Similarly, the actual effectiveness measurement of the sub-criteria in Questions 11 
and 12 are used to measure the abstract criteria and are termed as the `measuring 
instrument'. 
To evaluate the characteristics of the questionnaire as a measuring instrument the 
issues of reliability and validity are key considerations (Brewerton and Millward 
2001). Reliability indicates the extent to which the measurement instrument is 
without. bias, i. e. produces stable and consistent data in measuring concepts 
(Sekaran 2003). Validity, on the other hand, gives an indication of the certainty of 
the instrument in actually measuring the concepts it is intended to measure 
(Brewerton and Millward 2001). The following discussion overviews an analysis 
of both issues in the measuring instrument. Reliability is a necessary but not 
138 
sufficient condition to validity (Cooper and Emory 1995), and is therefore 
discussed first. 
8.2.3.1 Reliability of measuring instrument 
As explained above, reliability addresses the consistency of results. It is mostly 
measured by Cronbach's alpha, which is an indication of internal consistency and 
the degree to which items are homogeneous (Cooper and Emory 1995 and Saraph, 
Benson and Schroeder 1989). The value of Cronbach's alpha was computed for 
each criterion, or in more technical words, for the construct or abstract concept. 
Computations were carried out on the SPSS software. Table 8.2 shows these 
values as well as the number of items (sub-criteria) of each construct (criterion). 
Table 8.2: Cronbach's Alpha and Number of Items for each Construct 
Criterion 
(Construct or Abstract Concept) 
No. of 
Items 
Cronbach's 
Alpha 
Leadership 6 0.8132 
Customer focus 3 0.7067 
Other stakeholder focus 3 0.8468 
Information and analysis 4 0.8348 
Strategic management 5 0.8546 
Intellectual capital management 3 0.8659 
People management 5 0.8694 
Partnerships and supplier 
management 
3 0.9044 
Resource management 3 0.8060 
Risk management 4 0.8911 
Process management 5 0.9189 
Work culture management 4 0.9027 
Project performance 4 0.6406 
Organisational business performance 2 0.5702 
Internal stakeholder performance 2 0.7900 
External stakeholder performance 4 0.7969 
The acceptable value of Cronbach's alpha is recommended to be 0.6 for new 
scales, such as the one used in this study (Flynn, Schroeder, and Sakakibara 1994 
and Hair et al. 1998). Fourteen of the sixteen criteria had values that exceeded this 
recommended level and ranged from 0.71 up to 0.92. The `project performance' 
criterion had an alpha of 0.5886. However, in order to improve reliability, SPSS 
provides an expected value of alpha if a certain item were to be deleted. Item 
139 
(sub-criterion) `d. Society and environmental impact of projects' was found to 
have the largest impact on reliability improvement, and also had the least mean 
score in defining its underlying factor as can be seen in Appendix C-2, where it 
had a mean score of 3.18 and the other items had mean scores ranging from 3.45 
to 4.48. As 'a result, this item was deleted to improve the reliability of the 
measuring instrument and the resulting Cronbach's alpha became 0.6406 as 
indicated in Table 8.2. The deletion of this item is acceptable from a 
computational standpoint since 5 items were used to express the underlying 
construct, and the deletion of one would leave 4 items to express the factor. 
However, in the case of the construct `organisational business performance', 
Cronbach's alpha was found to be 0.5702, but this factor was defined by only two 
items and deletion of an item would essentially separate the concept between 
financial and non-financial performance. Moreover, the alpha value is quite close 
to the acceptable value of 0.6. Accordingly, and in order to represent the concept 
in its entirety, both items"are retained. 
8.2.3.2 Validity of measuring instrument 
As previously discussed, validity indicates that the instrument is measuring what 
it is supposed to measure. Three types of validity are most common in business 
and organisational research: content validity; construct validity and criterion- 
related validity (Brewerton and Millward 2001; and Sekaran 2003). 
Content validity: 
Defined as "the extent to which it provides adequate coverage of the topic under 
study" (Cooper and Emory 1995, p. 149). This type of validity is mostly based on 
the analysis of the target domain required, and drawn on expert judgement 
(Brewerton and Millward 2001). Content validity is demonstrated in this 
instrument in two ways. First, the `analysis of the target domain' was achieved 
through the literature review in Chapters 3 and 4, and the theoretical development 
of the framework based on well-established frameworks in Chapter 5. Second, the 
`expert judgement' was based on the empirical evaluation of expert interviews 
and case studies in Chapter 6, and the evaluation of the questionnaire in the pilot 
study as described in Chapter 7. 
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Construct validity: 
Shows the extent to which items of a construct measure the same construct 
(Flynn, Schroeder, and Sakakibara 1994), i. e. do not measure multiple constructs. 
Construct validity can be demonstrated by a factor analysis on the items of each 
construct (Cooper and Emory 1995 and Flynn, Schroeder, and Sakakibara 1994). 
Table 8.3 and Figure 8.2 show the factor analysis and associated Scree plot 
conducted on the sub-criteria of leadership using SPSS software. 
Table 8.3: Factor Analysis of Leadership Sub-Criteria 
Extraction 
Initial Cumulative Sums of % of Cumulative Component Eigenvalues % of Variance Squared o /° Variance % Total Loadings 
Total 
3.138 52.298 52.298 3.138 52.298 52.298 
2 . 964 16.071 68.369 3 . 728 12.141 80.510 
4 . 542 9.027 89.537 5 . 361 6.015 95.552 
6 . 267 4.448 100.000 
Scree Plot 
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Figure 8.2: Scree Plot of Leadership Factor Analysis 
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The extraction method used was `principal component analysis. ' It can be seen 
that only one factor was extracted in Table 8.3, as its Eigen value is larger than 1, 
and the slope in the Scree plot of Figure 8.2 changes after this first factor (Hair et 
al. 1998; Tabachnick and Fidell 2001). Similar factor analyses were conducted on 
the remaining 15 constructs of the measuring instrument and each resulted in the 
extraction of a single factor, thus reflecting the construct validity of the measuring 
instrument. The Eigen values and Scree plots of the remaining constructs can be 
found in Appendix C-4. 
Criterion-related validity: 
This type of validity reflects the ability of measures/variables to predict or 
estimate a certain criterion (Cooper and Emory 1995). The criterion used in this 
analysis is the organisational performance criterion, as it encompasses the final 
goal of the organisation. The multiple correlation of this factor against all other 
factors was computed using SPSS and was found to be 0.831. This figure exceeds 
the acceptable level expressed by Makin, Cooper and Cox (1996) of 0.5 for 
excellent criterion-related validity, and is in line with the result of 0.8 reported by 
Saraph, Benson and Schroeder (1989) to demonstrate criterion-related validity. 
8.2.4 Evaluation of Model Criteria 
As discussed earlier in this chapter, the criteria of the Construction Excellence 
Model were theoretically developed in Chapter 5 and empirically evaluated in 
Chapter 6. The confirmation of these criteria is achieved in two ways. First the 
importance of the criteria is evaluated in determining business performance. 
Second, a confirmatory factor analysis (CFA) model is developed that relates a 
single latent variable (excellence) to all the model criteria. The term "latent" refers 
to a variable that is not directly measured or is unobserved (Loehlin 1998, p. 1). 
The two following sub-sections discuss each method of criteria confirmation. 
8.2.4.1 Importance of criteria in determining business performance 
Respondents of the survey were asked to rate the importance of each criterion in 
determining organisational business performance in Question 10 of the 
questionnaire. The results of this question are summarised in terms of the mean 
and lower 5 per cent confidence limit of each criterion. These results were 
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computed on an Excel Spreadsheet using its embedded functions, and are 
illustrated in Table 8.4. The normality condition, in order to calculate confidence 
limits, had been discussed in the previous section. The three criteria that expressed 
moderate non-normality and the one criterion that expressed extreme non- 
normality, as can be seen in Appendix C-3, are all negatively skewed and have a 
positive kurtosis, and hence are negatively peaked distributions that are more 
concentrated towards the maximum of the scale. Their computed lower 
confidence limits based on normality are therefore expected to provide an 
understatement of the actual lower confidence limits, as can be seen in Figure 8.3. 
Table 8.4: Mean and Confidence Limits of Criteria Importance 
Criteria Variable Mean 
Lower 
Confidence 
Limit 
Leadership Imp a 4.88 4.77 
Customer focus Imp b 4.76 4.62 
Other stakeholder focus Imp c 3.86 3.62 
Information & analysis Imp d 4.08 3.86 
Strategic management Imp e 4.06 3.83 
Intellectual capital management Imp f 3.32 3.01 
People management Imp g 4.64 4.47 
Partnership and supplier 
management Imp h 4.08 3.88 
Resource management Imp I 3.96 3.74 
Risk management Imp k 4.2 3.97 
Process management Imp I 3.92 3.67 
Work culture management Imp m 4.02 3.77 
Project results Imp n 4.22 3.97 
Internal stakeholder performance Imp o 3.94 3.72 
External stakeholder 
performance Imp 3.42 3.16 
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Normally and Negatively Peaked Distribution 
The results of Table 8.4 can be plotted as a line chart in Figure 8.4. The line chart 
shows an above average rating of importance for all factors and close to 
maximum rating for many of them. Leadership, customer focus and people 
management showed the highest relevance, among all criteria, to improving 
organisational business performance. 
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8.2.4.2 Factor analysis of excellence criteria 
Confirmatory factor analysis differs than exploratory factor analysis in the 
postulation of a factor structure, whereas in exploratory factor analysis the factor 
structure is determined within the analysis (Cramer 2003). To ensure that the 
items load on only one variable a preliminary `exploratory factor analysis' is 
conducted on SPSS, then the confirmatory factor analysis (CFA) Model is 
reassured using a specialised statistical software LISREL (LInear Structural 
RELationships) . 
In the exploratory factor analysis, the method of Principle Component Analysis 
was used on SPSS and the Scree Plot of Eigen values is illustrated in Figure 8.5. 
The Scree Plot indicates a single variable to be extracted as the Eigen value of the 
first factor is 8.557 and the second is 1.308. The difference between both factors 
is rather large and the change in direction of the Scree Plot occurs after the first 
factor, thus indicating the appropriateness of extracting the first factor only. 
Confirmatory factor analysis is used to reassure the single factor structure as 
expressed by the CFA Model in Figure 8.6, where the criteria of the Construction 
Excellence Model are related to a latent variable that is assumed to be 
"excellence". The CFA Model is expressed in the form of a path diagram with the 
rectangles resembling items of the CFA Model and the latent variable portrayed as 
an ellipse. The arrows point from the latent variable to the items of the CFA 
Model indicating that it is expressed in terms of the items (Cramer 2003). A 
similar manifestation of the EFQM Excellence Model as a CFA Model has been 
described in literature (Eskildsen, Kristensen and Juhl 2001, p. 788). 
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Figure 8.5: Scree Plot of Eigen Values for Criteria 
of Excellence Model 
The computations of the confirmatory factor analysis were conducted on the 
LISREL software. The observed variables (criteria) were obtained by the 
summated scores of sub-criteria effectiveness. A program written in the SIMPLIS 
language was developed within this research and is available in Appendix C-5. 
Furthermore, the covariance matrix was prepared as input to the program using 
the PRELIS program that accompanies the LISREL package. The appropriateness 
of the CFA Model is determined by goodness-of-fit indices that indicate how well 
the data fits the model. A large number of indices exist in literature and there is 
little agreement as to which one is appropriate (Crammer 2003). Out of these 
indices, the root mean squared error of approximation (RMSEA) is gaining 
popularity (Loehlin 1998, p. 76) and is considered the only index to satisfy the 
ideal properties described by Gerbing and Anderson (1992) of: indicating the 
degree of fit along a continuum with bounded values; being independent of 
sample size; and having known distributional characteristics. The value of 
RMSEA in the LISREL output for the CFA Model in Appendix C-5 is 0.099, 
which indicates a good fit since it is 
below the acceptable threshold of 0. I 
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(Cramer 2003, p. 34; and Loehlin 1998, p. 77). Therefore, the empirical data 
confirms the CFA model in Figure 8.6, which illustrates the expression of the 
latent variable "excellence" in terms of the model criteria. 
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Figure 8.6: CFA Model of Excellence Criteria 
8.2.5 Evaluation of Model Sub-Criteria 
The sub-criteria of the Construction Excellence Model were theoretically 
developed in Chapter 5, and modified/confirmed through the qualitative empirical 
evaluation in Chapter 6. These sub-criteria were assessed in the Questions 1t and 
12 of the questionnaire as to their importance in defining their underlying 
criterion, and their actual effectiveness in the companies of the respondents. The 
sub-criteria of the model are confirmed in a manner very much similar to that of 
the model criteria, through assessing their importance and through a factor 
analysis to ensure the single construct structure. 
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8.2.5.1 Importance of sub-criteria in defining underlying criterion 
The results of the importance of each sub-criterion in defining its criterion are 
shown in Table 8.5 in the form of the means, standard deviations and 5 per cent 
lower confidence limits computed on an Excel spreadsheet, using its built-in 
functions. The results show that the mean and lower confidence limits of sub- 
criteria were all above average and inclined towards the scale maximum of five 
points, hence confirming the importance of each sub-criterion in defining its 
underlying criterion. Furthermore, the negative skewness of these items in 
Appendix C-2 indicate that even if a few of these distributions are not normal, 
they are nevertheless peaked and negatively concentrated towards the upper end 
of the scale, as explained with the importance of the criteria in the previous 
section. Thus, the actual confidence limits are expected to be higher than those 
reported. 
8.2.5.2 Factor analysis of sub-criteria underlying a criterion 
The results of the effectiveness assessment of each sub-criterion were used in 
factor analysis to determine the single factor structure, which was previously 
conducted in Section 8.2.3.2 in the discussion of the content validity and is 
demonstrated in Table 8.3 and Figure 8.2 for the Leadership criterion and in 
Appendix C-4 for all other criteria. The results of the factor analysis show that 
only one factor is to be extracted and thus confirms the single factor structure 
assumed in the model. 
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Table 8.5: Means and Lower Confidence Limits of Excellence Suh-Critirin 
Criterion Item Mean SD 5% Lower Confidence 
Limit 
LD_A_A 4.7 0.5 4.5 
LD_A_B 4.4 0.7 4.3 
1. Leadership LD_A_C 4.3 0.7 4.1 
LD_A_D 4.6 0.7 4.4 
LD_A_E 4.1 0.9 3.8 
LD_A_F 4.6 0.6 4.5 
CF kA 4.6 0.6 4.5 
. Customer Focus CF_A_B 4.5 0.6 4.3 
CF_A_C 4.5 0.7 4.3 
k h ld F S SF_A_A 3.9 0.8 3.7 ta o er ocus e 3. Other SF_A_B 3.8 0.7 3.6 
SF 
-A-C 
3.7 0.7 3.5 
IA_A_A 4.2 0.8 3.9 
I. Information and Analysis IA_A_B 4.1 0.8 3.9 
IA_A_C 4.4 0.8 4.2 
IA_A_D 4.4 0.6 4.2 
SM_A_A 4.7 0.6 4.6 
i M t SM_A_B 4.3 0.8 
4.1 
anagemen 5. Strateg c SM_A_C 4.3 0.7 4.1 
SM_A_D 4.4 0.7 4.2 
SM_A_E 4.1 0.6 4.0 
it C l ll t I ICM_A_A 4.2 0.8 4.0 a ap nte ec ua 6. 
t M ICM_A_B 4.1 0.7 3.9 anagemen ICM_A_C 4.2 0.7 4.0 
PEM_A_A 4.6 0.6 4.4 
nt l M P 
PEM_A_B 4.8 0.4 4.7 
anageme e eop . PEM_A_C 4.6 0.6 4.4 
PEM_A_D 4.6 0.6 4.5 
PEM_A E 4.6 0.6 4.5 
. Partnerships and 
Supplier PSM_A_A 4.2 0.8 4.0 
Management PSM_A_B 4.2 0.8 4.0 
PSM_A_C 4.1 0.8 3.8 
t M REM_A_A 4.7 0.5 4.5 anagemen . Resource REM_A_B 4.3 0.7 4.1 
REM_A_C 3.9 1.0 3.7 
t kM RKM_A_A 4.7 0.5 4.6 anagemen 10. Ris RKM_A_B 4.6 0.5 4.5 
RKM_A_C 4.4 0.6 4.2 
RKM_A_D 4.3 0.7 4.1 
PRM_A_A 4.4 0.8 4.2 
ement M 
PRM_A_B 4.3 0.8 4.1 
anag 11. Process PRM_A_C 4.3 0.7 4.1 
PRM_A_D 4.2 0.8 4.0 
PRM_A_E 4.3 0.7 4.1 
WCM_A_A 3.9 0.9 3.6 
12. Work Culture Management WCM_A_B 4.0 0.9 3.7 
WCM_A_C 3.6 0.9 3.3 
WCM_A_D 3.8 0.9 3.5 
PRPF_A_A 4.7 0.6 4.5 
13. Project Performance PRPF_A_B 4.9 0.3 4.8 
PRPF_A_C 4.2 0.8 4.0 
PRPF_A_E 4.7 0.6 4.5 
14. Organisational Business ORPF_A_A 4.7 0.4 4.6 
Performance ORPF_A_B 4.3 0.6 4.1 
15. Internal Stakeholder ISPF_A_A 4.5 0.5 4.4 
Performance ISPF_A_B 4.2 0.8 4.0 
ESPF A_A 4.6 0.7 4.4 
16. External Stakeholder 
_ 
ESPF AB 4.4 0.7 4.3 
Performance 
_C 
ESPF_A 3.6 0.9 3.3 
ESPF_A D 3.8 0.8 3.6. 
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8.2.6 Calculation of Model Criterion Weights 
The scoring system of the EFQM Excellence Model has been shown to vary 
across industries and has been criticised as not corresponding to the way 
companies are working (Donnelly 2000 and Eskildsen, Kristensen and Juhl 2002). 
Different methods for assessing the actual weights of the model's criteria have 
been reported in literature. For example, Eskildsen, Kristensen and Juhl (2001) 
used factor regression coefficients and Donnelly (2000) employed a more radical 
method of data envelopment analysis. Cheng and Li (2001) used the analytic 
hierarchy process (AHP) to determine the weights of performance measures of a 
business process. It is difficult to assess which method is more accurate. 
Nevertheless, any of the empirical approaches mentioned would be preferred to 
"an arbitrary weight structure, which has never been empirically tested" 
(Eskildsen, Kristensen and Juhl 2001, p. 783), as with the case of EFQM. 
Furthermore, a method that has been previously applied to excellence models 
would be preferred. The factor regression coefficients method was chosen in this 
research because it assesses the actual impact of each criterion on the 
organisation's performance, whereas with AHP requires expert judgement data 
that can be obtained from the importance rating of each criterion, but might affect 
the accuracy of outcomes in the paired comparisons process, as well as reflecting 
the importance perception rather than actual impact. Furthermore, the data 
envelopment analysis method primarily deals with issues of resource allocation 
and analysis of organisational decision-making units (DMUs), where performance 
weights can be computed for each unit given that each has the same types of 
inputs and outputs (Donnelly 2000 and Ramanathan 2003). Hence, the paralleling 
of excellence criteria with DMUs is not a direct process and such use of data 
envelopment analysis can be considered radical as described by Donnelly (2000). 
To compute the regression coefficients of the criteria relevant to one another, they 
need to be loaded on a single factor. Hence, the CFA Model of Figure 8.6, was 
used to reflect such a single factor structure. In this model, each of the criteria is 
loaded on a latent variable termed "excellence". The regression coefficients are 
computed for each criterion in predicting the latent variable "excellence". The 
computations were carried out on SPSS, and the results are illustrated in Table 
8.6. Moreover, the coefficients in their crude format might not be suitable for 
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excellence scoring calculations and need to be presented in a more workable 
format. Therefore, weights for each criterion were calculated on an Excel 
spreadsheet such that the total weight of all criteria is 1000. This was achieved by 
dividing the coefficient of each criterion by the total of all coefficients and 
multiplying the result by 1000. The weights are also shown on their respective 
criteria in Figure 8.7, in the next section. 
It can be noted from the criterion weights that differences exist with the weights 
of EFQM model. For example, in EFQM high emphasis is given to processes 
(140) points, and key performance results (150) points. However, in the 
Construction Excellence Model the weights of the corresponding criteria of 
process management and organisational performance are (53) and (61). This is 
partly due to the increased number of criteria, the fact that weights vary by 
industry and can therefore differ in construction than with a general excellence 
model, and to the fact that the weights in this research are based on scientific 
methods and empirical data. Furthermore, the criteria of excellence models and 
their scoring have changed over the years in different excellence models. For 
example, the Baldrige Excellence Model lacked financial and organisational 
performance results in earlier versions (Garvin 1991), but are present in the 
current version with a weight of (75) each (NIST 2004). These differences in 
criterion weights, among different models and within the same model over time, 
suggest that their basis of determining weights needs to be justified. 
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Table 8.6: Component Score Coefficient Matrix and Criterion Weights 
Score 
Coefficients Criterion Weights 
Leadership 0.0967 71 
Customer Focus 0.0928 68 
Other Stakeholder Focus 0.0738 54 
Information and Analysis 0.0877 65 
Strategic Management 0.0939 69 
Intellectual Capital Management 0.0914 67 
People Management 0.0903 67 
Partnership & Supplier Management 0.0952 70 
Resource Management 0.0779 57 
Risk Management 0.0890 66 
Process Management 0.0712 53 
Work Culture 0.0610 45 
Project Performance 0.0833 61 
Organisational Performance 0.0833 61 
Internal Stakeholder Performance 0.0778 57 
External Stakeholder Performance 0.0931 69 
Total 1.3584 1000 
8.3 MEASURING PERFORMANCE WITH THE CONSTRUCTION 
EXCELLENCE MODEL 
The final Construction Excellence Model is illustrated in Figure 8.7. To use the 
model in measuring excellence performance, an Excellence Benchmarking report 
was developed, and is available in Appendix C-6. The Excellence Benchmarking 
report shows the criteria and sub-criteria of the model (first column) and has for 
its input the sub-criterion scores (second column). The remainder of the report is 
computed within an Excel spreadsheet. The next three columns, 3 to 5, represent 
sub-criterion scores of the industry in terms of mean and 95 per cent confidence 
limits, in order to benchmark the organisation against the industry for each of the 
sub-criteria. The industry data has been obtained from the survey sample. Column 
6 computes the criterion scores by aggregating the sub-criterion scores of column 
2 within the respective criterion. Column 7 shows the maximum possible criterion 
scores. Column 8 computes a criterion score in terms of excellence points by 
multiplying the criterion score by the criterion weight computed in the previous 
section and dividing by the maximum criterion score. Column 9 shows the 
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maximum excellence points possible for this criterion, and the sum of all 
maximum criterion excellence points in the model is 1000. Columns 10 to 12 
benchmark the criterion excellence points against the industry mean and 95 per 
cent confidence limits obtained through the survey sample. 
Enabling Criteria Results Criteria 
Figure 8.7: Construction Excellence Model 
The input of the excellence report is the sub-criterion scores (column 2). An audit 
is necessary to obtain these scores and a scoring approach similar to that of the 
EFQM or Baldrige models can be adopted. The scoring used in obtaining the 
industry data was based on a five-point Likert scale for each of the sub-criteria 
with 1 being not effective and 5 being extremely effective within the enabling 
criteria, and 1 being very weak performance and 5 very strong performance within 
the results criteria. The report also includes a radar chart to give an instant 
illustration of the organisation's excellence performance. The intention of the 
excellence report is to illustrate how the Construction Excellence Model can be 
used to benchmark organisational performance. 
The type of performance measurement in each of the enabling and results criteria 
is different. In the enabling criteria what is measured is how well the organisation 
performs in each criterion, whereas in the results criteria what 
is measured is the 
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actual achievement of pre-identified indicators. Table 8.7 illustrates the 
differentiation of performance measurement in the enabling and results criteria. 
Table 8.7: Performance Measurement in the Enabling and Results Criteria 
Enabling Criteria Results Criteria 
Type of How well the organisation performs How much the organisation has 
Performance in each driving factor, using actually achieved each results 
Measurement perception measures and interviews criterion, using indicators 
expressing each factor 
Factors of 
1. Leadership 1. People; partners and 
Performance 2. Stakeholder focus - customer suppliers 
Measurement and other stakeholders 
2. Project results 
3. Strategic management 3. Cüistomer and society 
4. Function and programme 4. Organisation results 
management - people, partners, 
suppliers, physical resources, 
intellectual capital and risk 
management. 
5. Process management 
6. Information and analysis 
7. Work culture 
Measurement 
1. Each sub-criterion of the driving 1. Indicators are developed for 
Method 
factors is scored in a manner each performance result 
equivalent to excellence factor 
models' scoring systems 2. Target goals are developed 
2. Aggregate scores are developed for each indicator 
for each driving factors 3. Actual achievement of each 
3. Measurement scores are used to indicator is measured against 
identify areas of target goals 
excellence/improvement 4. Indicator scores reflect the 
results of managing driving 
factors 
8.4 PERFORMANCE IMPROVEMENT USING THE CONSTRUCTION 
EXCELLENCE MODEL 
In their improvement initiatives, companies need to know how to improve a 
certain criterion. Focusing on all sub-criteria simultaneously is an alternative. 
However, companies might prefer to focus on the areas that provide the highest 
return on resources and efforts invested in improvement. Hence, for a particular 
criterion that requires improvement, companies need to know which sub-criteria 
to focus on the most. There are two main factors that can affect such a choice, the 
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importance of each sub-criterion to the relative criterion and its actual 
effectiveness within the company. For example, if a company were to select from 
four sub-criteria having different levels of importance and effectiveness, as shown 
in Figure 8.8, it is advisable to choose the alternative that lies in the lower left 
quadrant, since it has the most importance and the least effectiveness in the 
company. Based on this premise, companies need to rank the sub-criteria of each 
criterion by importance and actual effectiveness within the company. The 
importance of each sub-criterion is better determined from the survey sample 
averages to give a more accurate assessment of importance. On the other hand, the 
actual effectiveness of each sub-criterion is better determined based on each 
company. 
Importance of 
sub-criterion 
Least 
important 
Most 
important 
? ctiveness of 
ib-criterion 
Figure 8.8: Sub-Criterion Focus Based on Importance and Effectiveness 
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Least Most 
effective effective 
By observing the plot of sub-criteria in Figure 8.8, the closest sub-criterion to the 
point of origin has the combined least actual effectiveness and most importance, 
thereby requiring the most focus by the company. The points of the upper right 
quadrant have the maximum distance from the origin and thus are most effective 
and have the 'least importance, thereby requiring the least focus by the company. It 
is difficult though to differentiate points in the upper left and lower right 
quadrants. Therefore, the relative distance from the point of origin, such as RA and 
RB in the figure, can be used to determine the priority of focus. The shorter the 
distance to the origin, the higher the priority for company focus. 
A hypothetical example is shown in Table 8.8 on the criterion of `Leadership' 
using the average performance data in the survey sample for importance and 
hypothetical data for effectiveness. The table computations were performed on an 
Excel spreadsheet to aid in assessing the focus hierarchy of sub-criteria. The first 
column of Table 8.8 shows the sub-criteria for `Leadership'. Column 2 contains 
the sample averages for importance of sub-criteria. Column 3 represents the actual 
effectiveness of the sub-criteria in the company. Scores in this column should 
vary by company, while those of column 2 are obtained from industry/sample 
averages. In order to compute the distance from the origin, the scores of sub- 
criterion importance need to be inverted, and are therefore subtracted from 6 in 
column 4, so as to result in the same scale ranging from 1 to 5 as the original scale 
and that of effectiveness. Column 5 computes the radial distance from the origin 
as the Pythagoras hypotenuse of effectiveness and inverted importance. Finally, 
the focus hierarchy is determined with the least distance having the highest 
priority and the maximum distance having the lowest priority. The focus hierarchy 
can be finally illustrated as in Figure 8.9, to clarify the focus priorities to 
management and act as a visual representation for improvement priorities. 
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Table 8.8: Example of Focus Hierarchy for Leadership Sub-Criteria 
Sub- Sub- 
Inverted Distance Focus criterion criterion importance from hierarchy importance effectiveness origin 
a. Leaders develop and 
communicate mission, vision, and 4.69 3.65 1.31 1.64 1 
values. 
b. Leaders are actively involved in 
ensuring management systems are 
developed, implemented and 
4.45 3.45 1.55 4.29 4 
continuously improved. 
c. Leaders measure organisational 
performance and translate results 4.33 3.22 1.67 5.27 5 
into improvements. 
d. Leaders are actively involved 
with customers. 
4.55 4.02 1.45 3.33 3 
e. Leaders are actively involved 
with stakeholders. 
4.06 3.35 1.94 6.31 6 
f. Leaders create an environment 
for empowerment, innovation, 4.63 3.35 1.37 2.42 2 
learning and support. 
Focus Priority In Improving Typical actions 
Organisational Leadership for Improvement 
Active involvement with various 
stakeholders 6 
Leaders are actively involved 
with various stakeholders 
Organisational performance Is 
measured and translated Into 5 improvements Leaders measure organisational 
performance and translate 
Management systems are results 
Into improvements 
developed, implemented and q 
continuously Improved Leaders ensure management 
systems are developed, 
implemented and continuously 
Active involvement with 
Improved 
customers 3 
Leaders are actively Involved 
with customers 
Creation of an environment 
for empowerment, innovation, 2 
learning and support Leaders create an environment 
for empowerment, innovation , learning and support 
Development & communication 
of values, vision and mission t 
Leaders develop and 
communicate values, vision 
and mission 
Minimal signs of leadership 0 
Figure 8.9: Schematic Presentation of Focus Priorities of Sub-Criteria to 
Improve Organisational Leadership 
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8.5 SUMMARY 
This chapter discussed the development of a Construction Excellence Model 
based on the, hybrid performance measurement framework previously developed 
and empirically evaluated in Chapters 5 and 6. The evaluation of the model was 
based on similar evaluations of TQM frameworks and excellence models in 
quality management literature. The evaluation was based on the analysis of the 
second part of the questionnaire survey. The analysis addressed the issue of data 
preparation, where missing data were analysed and appropriate data replacement 
methods used to complete the data set. The questionnaire as a measuring 
instrument was evaluated in terms of reliability and validity using techniques as 
factor analysis, multiple correlation, and Cronbach's alpha, which resulted in the 
omission of one of the sub-criteria. The criteria and sub-criteria were confirmed 
through their importance ratings and actual effectiveness ratings employing 
confidence intervals and confirmatory factor analysis. The weights of the criteria 
were calculated using empirical data and the method of factor regression 
coefficients, and were found to differ than other excellence models that were 
criticised for not justifying their criterion weights on empirical basis. Furthermore, 
the method of measuring performance using the model was shown to differentiate 
the measurement of enabler and results criteria. Finally, the use of the model in 
improving organisational performance was presented in the form of an example 
on the Leadership criterion, where the sub-criteria were prioritised in a hierarchal 
manner. 
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CHAPTER 9A TOOL FOR MEASURING STRATEGIC 
PERFORMANCE: THE CONSTRUCTION STRATEGY MAP 
9.1 INTRODUCTION 
The results of the questionnaire survey in Chapter 7 were used to differentiate 
strategic from excellence performance. Chapter 8 further analysed the results of 
the questionnaire survey to present a Construction Excellence Model. The aim of 
this chapter is to develop a tool for measuring strategic performance in 
construction. The Balanced Scorecard Strategy Map has been widely used to 
measure strategic performance within several industries. However, and as 
revealed by the survey results in Chapter 7, strategy maps have not been 
sufficiently used in construction contracting organisations. This might be due to 
the lack of attention given to strategic management, and accordingly strategic 
performance measurement, in construction companies. Nevertheless, recent shifts 
towards negotiated contracts and long-term partnership agreements have led 
companies to adopt differentiation strategies, rather than traditional cost 
leadership strategies. A need is emerging for these organisations to control and 
manage their strategies, and thus a need for realistic and reliable strategic 
performance measurement tools suitable for the construction industry. This 
chapter presents a tool for measuring strategic performance in construction that is 
based on the Balanced Scorecard Strategy Map. The chapter starts with a review 
of strategic management and strategic performance measurement. The 
Construction Strategy Map is an adaptation of the Balanced Scorecard Strategy 
Map to Construction. The method of measuring performance in the Construction 
Strategy Map is discussed. An illustrative case study is also overviewed that uses 
the Construction Strategy Map in developing an organisational strategy map for a 
major UK contracting organisation. 
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9.2 STRATEGIC MANAGEMENT 
Strategic management has been subject to both praise and criticism over the past 
fifty years and has been extensively researched and reported upon. A recent study 
in construction and based on a five-year evaluation period concluded that effective 
strategic planning processes have a positive effect on financial performance 
(Bausman 2002). Despite the importance of strategic management to construction 
organisations, the subject has not been extensively reported upon. Furthermore, 
most literature has focused on strategic planning and formulation rather than 
strategic performance measurement (Betts and Ofori 1992; Chinowsky and Byrd 
2001; Chinowsky and Meredith 2000; Edum-Fotwe 1995; Hillebrandt and 
Cannon (1990); Junnonen 1998; Kuprenas, Chinowsky and Harano 2000; 
Langford and Male 2001; Male and Stocks 1991; Maloney 1997; Price 2003; 
Ramsay (1994); and Yates 1993). Langford and Male (2001, p. 80) stated, under a 
sub-section on strategic implementation and feedback, in their book on strategic 
management in construction "Unfortunately, the implementation process is the 
area most often neglected in the strategic management process". This situation 
has been endemic in general business, whereas, in a study on the nature of 
strategic planning in U. K. firms, Glaister and Falshaw (1999, p. 115) concluded 
that: "Firms have a greater commitment to formulation aspects of strategy and 
relatively less commitment to the implementation and evaluation of strategy". 
The Latham (1994) and Egan (1998) reports set strategic objectives for 
performance improvement in the U. K. construction industry. Egan (1998) also 
stressed the importance of performance measurement in attaining these objectives. 
Furthermore, Fairclough (2002) adopted a strategic approach in reviewing 
government sponsored research and development aimed at improving the 
performance of the U. K. construction industry. Nevertheless, strategic 
management still remains a relatively low profile activity within construction, 
although the situation is improving, and strategic management activities are 
insufficiently entrenched in organisations and usually performed by - top 
management in a top-down approach with little involvement from lower level 
staff, customers, partners, or suppliers (Price, Newson . and Ganiev 2004). 
Moreover, construction organisations have tended to focus on operational 
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effectiveness (cost-leadership strategies) as a result of the traditional tendering 
process, and at the expense of strategic positioning (differentiation strategies) 
(Edum-Fotwe 1995). However, the competitive nature and structure of the 
construction industry has changed (Smith 1991) and the limitations of traditional 
competitive tendering have been highlighted (Collins and Pasquire 1997). After 
the Latham (1994) and Egan (1998) reports, best value procurement and 
partnership agreements have emerged within the U. K. construction industry (Cox 
and Townsend 1998; and Hodgkinson 2001) which have promoted a shift towards 
strategic positioning and differentiation strategies. This growing trend of more 
sophisticated organisational strategies promotes the use of strategic performance 
measurement to monitor and manage such strategic initiatives. 
9.3 STRATEGIC PERFORMANCE MEASUREMENT 
The failure of strategic management to produce the expected results within some 
companies has been mainly attributed to insufficient strategic execution and 
control (Frigo 2002b; and Cobbold and Lawrie 2001). The 1997 `Times 1000' 
survey reported only 33 percent of companies achieving strategic success and 
subsequent analysis of this survey categorised five of the seven most likely 
reasons under the heading of strategic management and control (Cobbold and 
Lawrie 2001). Strategic control has been problematic for some time, whereas it 
has been lagging behind theory in a paradoxical manner (Goold and Quin 1990). 
This problem can be further related to the limitations of existing strategic 
performance measurement systems in companies, as can be demonstrated by the 
results of a 2002 survey conducted by the Institute of Management Accountants. 
The survey revealed that more than half of the respondents described their 
performance measurement systems as `poor or less than adequate in 
communicating strategy' and almost one-third rated their systems as `poor or less 
than adequate' in supporting strategic business objectives and initiatives (Frigo 
2002a). Many performance measurement frameworks for measuring strategic 
execution and control have been developed in the past decade (Bititci, Turner, and 
Begemmann 2000; Grady 1991; Neely et al. 2000). One of these frameworks, the 
Balanced Scorecard (Kaplan and Norton 1996), was partially used to improve 
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strategic management and control, and achieved tremendous popularity. 
Advanced generations of the Balanced Scorecard have evolved to include tools 
such as strategy maps that facilitate the monitoring of strategic objectives and 
goals (Cobbold and Lawrie 2002b; Kaplan and Norton 2001a). 
The project-specific focus of most business performance measurement in 
construction was criticised by Love and Holt (2000), whereby they promoted the 
consideration of a broader business view that focuses on the interests of various 
stakeholders. Furthermore, strategic performance measurement is not sufficiently 
emphasised in construction. A UK construction industry survey (Price, Newson 
and Ganiev 2004) indicated that a third of respondents did not establish business 
performance indicators at all and only nine percent considered the measuring of 
organisational performance to be a principal aim of the strategic management 
process. Within the two thirds of respondents that did establish business 
performance measures, some would be in the form of key performance indicators 
(KPI) that depended on critical success factors. Moreover, the outcomes of the 
questionnaire survey in Chapter 7 showed that strategic objectives in UK 
contracting organisations are sometimes expressed in monetary terms and are 
mostly in the form of end of period results, which provide lagging information for 
decision makers. The survey also showed that the implementation of the Balanced 
Scorecard is not used to its full potential and tools such as the Strategy Map have 
not been sufficiently utilised by the industry. Finally, the need for developing 
strategic performance measurement tools in construction has recently been 
advocated in literature (Price 2003). 
In the remainder of this chapter, a tool for measuring strategic performance in 
construction contracting organisations is discussed. It is based on the Balanced 
Scorecard Strategy Map and adapted for construction. A case study is discussed 
on a major UK contracting organisation, where the Construction Strategy Map 
was used to develop an organisational strategy map. 
r 
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9.4 THE CONSTRUCTION STRATEGY MAP 
The Balanced Scorecard and in particular its strategy map tool (Kaplan and 
Norton 2001a) has been effectively used for monitoring strategic performance 
(Cobbold and Lawrie 2002b). The construction industry is project-based and 
management concepts taken from other industries might need adaptation. 
Therefore, this section discusses such an adaptation as the basis of the 
Construction Strategy Map. Organisational strategies can vary from one 
organisation to another, and within the same organisation over time, the 
organisational strategy map is expected to change as well. Hence, to respond to 
such a changing nature of the strategy map, a non-prescriptive guideline for 
developing organisational strategy maps in contracting organisations was 
developed and termed the "Construction Strategy Map". This tool was based on 
the adaptation of the Balanced Scorecard Strategy Map to construction. The 
Construction Excellence Model discussed in the previous chapter is more 
comprehensive and is more prescriptive in nature; hence, it required more 
statistical confirmation in its evaluation. The strategy map, on the other hand, is 
more descriptive in nature because no two strategies need to be alike, as every 
company tailors its strategy based on its internal strengths and weaknesses and its 
external environment. Therefore, the empirical evaluation of this tool is achieved 
through an illustrative case study on a major UK contracting organisation where 
the Construction Strategy Map was used to modify their existing performance 
measurement system and develop an organisational strategy map. 
The original Strategy Map was presented in several literatures, but a good 
reference is in Kaplan and Norton (2001a, p. 98). The map consists of four tiers 
that correspond to the four perspectives of the Balanced Scorecard: financial; 
customer; internal processes; and learning and growth. The Construction Strategy 
Map comprises the same four perspectives, but slightly modified and adapted. 
Many companies have adapted and modified the original strategy map to 
correspond to their needs (Cobbold and Lawrie 2002b). The four tiers of the 
Construction Strategy Map, as illustrated in Figure 9.1, are: financial; external 
customer; internal processes; and learning and growth. The following discussion 
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explains each perspective (tier) and how they have been modified from the 
original Strategy Map (Kaplan and Norton 2001a). 
Financial 
Revenue Growth 
New Sources Customer 
of Revenue Profitability 
External Customer / 
Customer Customer Value Proposition 
Strategies 
Product Operational Customer 
Leadership Excellence Intimacy 
Increase Productivity 
Improve Cost Improve Use 
Structure of Assets 
Society 
Climate for 
Action 
Satisfaction Contribution 
Internal N-ý- 
Processes Projects Results 
Project Attributes Project Relationships 
Cost Time Quality Safety Project Owner Project Teamwork 
A 
Relationships / Harmony 
Learning & 
Other Internal 
Processes 
Project Image Innovation Processes 
Perception of Sustainable Development 
Company in Customer Management 
Project ,, 
Innovation, Learning people partnerships Resources Risk Work Information & & Knowledge Management & Suppliers Management Management Culture Analysis Management 
Figure 9.1: The Construction Strategy Map 
Financial 
The strategy map starts with the basic goal of profit-seeking companies, which is 
to improve shareholder value. This can be obtained by two basic approaches: 
revenue growth and increased productivity. Revenue can grow either by finding 
new sources of revenue (e. g. new markets or customers) or by increasing single 
customer profitability. On the other hand, productivity can be increased by 
improving the cost structure (i. e. lowering direct and indirect expenses) or by 
improving the use of assets more efficiently. 
External Customer 
Customer satisfaction is a main requirement of achieving the desired long-term 
financial results. In the strategy map, customer satisfaction is'expressed based on 
Improve Shareholder 
Value 
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explains each perspective (tier) and how they have been modified from the 
original Strategy Map (Kaplan and Norton 2001a). 
Financial 
l 
º Revenue Growth . -- 
New Sources Customer 
of Revenue Profitability 
Increase Productivity 
Improve Cost Improve Use 
Structure of Assets 
External Customer 
Customer Customer Value Proposition 
Strategies 
.- 
F-- 
Product Operational Customer 
Leadership Excellence Intimacy 
IntArnal 
Society 
Climate for 
Action 
Satisfaction Contribution 
Processes Projects Results 
Other Internal 
Processes 
Project Attributes Project Relationships Project Image Innovation Processes 
Perception of Sustainable Development 
Cost Time Quality Safety 
Project Owner Project Teamwork 
Relationships Harmony Company in 
Customer Management 
/ 
Project 
-- - -- - --- - 
Learning & Growt 
Innovation, Learning People Partnerships Resources Risk Work Information & 
& Knowledge Management & Suppliers Management Management Culture Analysis 
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Figure 9.1: The Construction Strategy Map 
Financial 
The strategy map starts with the basic goal of profit-seeking companies, which is 
to improve shareholder value. This can be obtained by two basic approaches: 
revenue growth and increased productivity. Revenue can grow either by finding 
new sources of revenue (e. g. new markets or customers) or by increasing single 
customer profitability. On the other hand, productivity can be increased by 
improving the cost structure (i. e. lowering direct and indirect expenses) or by 
improving the use of assets more efficiently. 
External Customer 
Customer satisfaction is a main requirement of achieving the desired long-term 
financial results. In the strategy map, customer satisfaction is expressed based on 
Improve Shareholder 
Value 
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the `customer value proposition' determined by the company and entailed by the 
strategy. The customer value proposition can be product leadership, operational 
excellence or customer intimacy. These strategic propositions are translated into 
processes in the next level of the strategy map. 
Various stakeholders, such as society, may have either a positive or a negative 
association with business results (Berman et al. 1999; and Hillman and Keim 
2001). Certain stakeholders can cause company failures or serious financial 
damage, in what is termed conceptually as withdrawing the `license to operate' 
from the company (Neely 1998). For example, the influence of power groups or 
government, if dissatisfied, can seriously affect company's financial status or even 
existence. Therefore, the typical customer perspective in the original Balanced 
Scorecard has been extended to include other types of external customers, relevant 
to the business, such as society. The inclusion of such stakeholders in the 
Balanced Scorecard has been argued by Brignall (2002). The external customer 
perspective includes stakeholders that are not under the direct control/influence of 
the company. This extension in the definition of customers is also in line with an 
advanced third generation Balanced Scorecard Destination Statement in Cobbold 
and Lawrie (2002b), where the customer perspective is extended to "external 
relationships". Other stakeholders under the direct influence/management of the 
company are considered within the organisational competencies of the learning 
and growth perspective that follows in the discussion. 
The main objective of the company, when dealing with external stakeholders is to 
provide a climate for action, so the company can operate in an enabling 
environment. To achieve this objective, from a strategic point of view, two 
important aspects need to be considered in the construction strategy map: 
stakeholders' satisfaction (benefits) and contribution (obligations) (Berman et al. 
1999; Conti 2002; and Neely and Adams 2001). 
Internal Processes 
To achieve the external customer results, appropriate internal processes need to be 
in place. The definition of internal processes can take various forms, depending on 
how the organisation is viewed. For example, the ISO 9000 standards have been 
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altered in the 2000 version to be consistent with total quality management (TQM) 
(Tricker 2001), and have defined the minimum requirement for internal processes 
based on a quality point of view. On the other hand, Kaplan and Norton (2001a) 
adopted a value chain view in defining internal processes. Ideally, construction 
processes should follow one of these orientations. However, construction is 
project dominated, and project-based processes remain the main way of viewing 
construction processes. This can be clearly seen in Norton and Kaplan's (1993) 
Balanced Scorecard application in an engineering and construction company: 
Rockwater, a Brown & Root/Halliburton subsidiary, where the internal processes 
perspective is mostly based on project process results. A more recent Rockwater 
strategy map included both project based and business based processes (Kaplan 
and Norton 2001a, p. 101). The internal processes perspective in the construction 
strategy map is therefore, divided into two parts: project results and other internal 
processes. The project results can be expressed in the normal project attributes of 
cost, time, quality and safety. Furthermore, Ward, Curtis and Chapman (1991) 
identified other more important determinants of project success, such as project 
relationships and image. The second part of this perspective, other internal 
processes, contains various business processes such as innovation, sustainable 
development and customer management processes. 
Learning and Growth 
The final level of the strategy map is concerned with learning and growth of the 
organisation. This perspective would typically include organisational enabling 
factors that would be the basis of improvement in the organisation and the 
foundation of the organisational strategy. In the words of Kaplan and Norton 
(2001a, p. 97), this perspective is described as "the competencies, know-how, 
technology, and climate needed to support these high-priority processes and 
activities". The learning and growth perspective therefore, can include 
competencies or improvement programs such as intellectual capital management, 
people management, partnerships and supplier, resources management, risk 
management, work culture, and information and analysis. 
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9.5 MEASURING PERFORMANCE WITH THE CONSTRUCTION 
STRATEGY MAP 
To use the Construction Strategy Map in developing an organisational strategy 
map, strategic indicators are developed by the company and situated in the four 
perspectives. Cause and effect relationships are drawn between various indicators 
that would reflect the organisation's strategy and the way management theorises 
the relationships among internal drivers of the strategy. The Construction Strategy 
Map guides the organisation through this process and assists in the development 
of the organisation's strategy map. The following discussion overviews the steps 
needed to be considered by the organisation in using the Construction Strategy 
Map. 
First, the organisation needs to decide on the appropriate business strategy. If the 
contracting organisation is pursuing a cost leadership strategy (e. g. focusing on 
least cost bidding contracts), it should target increased productivity either through 
an improved cost structure by lowering direct and indirect costs (e. g. reducing 
material costs through waste minimisation) or the improved use of assets by 
reducing the working and fixed capital necessary for a certain level of business 
(e. g. improving cash flow management to decrease working capital). If the 
organisation is pursuing a differentiation strategy (e. g. focusing on partnering 
agreements and best value contracts), it should target increased revenue growth 
through finding new sources of revenue (e. g. new markets or new customers) or 
through deepening the relationship with current customers (e. g. offering new 
services or increasing sales with current customers). Indicators (either existing or 
new) should be situated to reflect the organisation's strategy in the first 
perspective and causal relationships drawn between them as theorised by 
management. 
In the second perspective, external customers of the organisation are considered 
according to the company's strategy and customer value proposition. This might 
take the form of product leadership, operational excellence or customer intimacy, 
as per the business strategy pursued by the organisation. Organisations following 
a cost leadership strategy might be inclined to have an operational excellence 
167 
value proposition, and would choose indicators that stress competitive pricing and 
product/project delivery. On the other hand, organisations following a 
differentiation strategy might be inclined to a customer intimacy or product 
leadership proposition. In the case of customer intimacy, indicators would stress 
the relationship with customers and satisfaction. In product leadership, indicators 
selected would have more focus on product/project features from the point of 
view of the customer. Indicators should also be selected for the organisation's 
external stakeholders and society. These indicators should reflect the 
stakeholders' contribution and satisfaction. Causal relations should be theorised 
by the organisation's management among indicators of this perspective and with 
the upper financial perspective. 
In the internal processes perspective, indicators are added to reflect the project 
results from the organisation's point of view and in terms of project attributes, 
project relationships and project image. Indicators should also be developed that 
address internal business processes across projects. For example, customer 
processes, quality programmes, innovation and technology processes, and 
sustainable development processes. Finally, all the internal management aspects 
that enable the upper three perspectives are used to lead the development of 
indicators in the learning and growth perspective. For example, people 
management, partnerships and suppliers, knowledge management, etc... The 
indicators of the four perspectives are linked together in a causal manner as per 
the organisation's point of view. 
It is quite easy to over populate the strategy map with indicators. However, the 
standard that the organisation should follow in selecting indicators is what is 
directly relevant or what primarily drives a certain strategy. For example, the 
organisation might have had dissatisfaction among its employees, and would like 
to adopt a differentiation strategy, and people's development is identified as a 
priority to achieve this strategy, then relevant indicators need to be in place for 
this. - strategy driver. The company might 
have a well-developed quality 
management programme, and would not see that as a strategy driver at this 
particular time. One must not be concerned if certain areas are dropped out of the 
strategy map, as non-priority areas might still be covered in Construction 
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Excellence Model discussed in Chapter 8. Furthermore, the indicators of a certain 
strategy map are developed based on the organisation's internal and external 
conditions. Thus, indicators are expected to change over time within the same 
organisation, as its strategy might change or its internal and external environments 
change. 
The monitoring of indicators in the strategy map gives the organisation an early 
warning system, based on the drivers of the company's strategy. The frequency of 
monitoring is up to the organisation and can range from monthly to annually. 
Frequent measurements of particular indicators are expected to include variations, 
and therefore, trends within indicators are important to follow. Such trends in the 
strategy drivers are theorised to be early warning systems for the organisation's 
financial results, as per the strategy map. Therefore, the causal relations need to be 
challenged and updated. Some firms have even proceeded beyond challenging the 
relations among indicators into quantifying them. For example, Sears in the US 
has identified the links in its business between employee attitudes, customer 
satisfaction and financial performance (Niven 2001). 
The Construction Strategy Map and results criteria of the Construction Excellence 
Model both populate indicators, and it is important to have consistency among 
those indicators. It is very normal to use some of the excellence criteria to 
describe strategic objectives; however, the strategy map should have a more 
condensed use of indicators. The excellence indicators are intended to provide a 
comprehensive view of performance, while those of the strategy map are to track 
strategic deployment and should be more focused. 
The following case study illustrates how the Construction Strategy Map was used 
by a major UK contracting organisation to develop a strategy map. The 
organisation was already using 18 KPI and conducting an annual EFQM 
assessment. The developed strategy map focused the 18 indicators into 10 in the 
strategy mapping process. The use of the Construction Strategy Map resulted in 
an additional indicator in order to properly express the adopted strategy. 
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9.6 CASE STUDY 
This section reports on the development of a strategy map in a leading U. K. 
contracting organisation that has been one of the first implementers of non- 
financial business performance measurement in the industry. The development 
process was guided by the construction strategy map presented earlier in this 
research. The case study demonstrates a practical application of the construction 
strategy map, which can facilitate other contracting organisations developing 
strategy maps of their own. Furthermore, the case study shows how the existing 
measurement system was used as a basis of development, in order to minimise 
measurement design and implementation costs, minimise disruption of the 
measurement system, and increase adoptability of the strategy map within the 
organisation. 
The organisation concerned operates in the U. K. with a construction heritage 
dating back to 1948. A major Infrastructure and Water Services Group recently 
acquired the organisation as its Construction Services Division. The annual 
turnover of the group is over 1.7 billion pounds while that of the organisation is a 
little over £500 million. Combined with the financial strength of the group, the 
organisation is a significant player in the building and civil engineering market. 
The organisation offers projects in its own right as well as in conjunction with 
other parts of the group, for example, PFI projects with the group's Project 
Investment Division. Furthermore, the organisation combines expertise in design, 
management, construction and maintenance of assets via one-off projects and 
longer-term framework contracts. 
The organisation is considered a leader in implementing business performance 
measurement, starting its efforts as early as 1993 with a set of key performance 
indicators (KPI) designed to quantifiably measure its Mission of being "the best in 
the business". The initial KPI had measures for customers, employees, waste and 
efficiency. The set of KPI has since evolved and now numbers 18 covering the 
areas of. safety; teamwork and leadership; innovation; partnerships; training and 
development; supply chain management; risk management; reduction in 
construction costs; predictability of costs; customer satisfaction; quality system; 5 
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star sites; employee satisfaction; delivery; productivity; defects; impact on the 
environment; and profits. The company uses the principles of the Balanced 
Scorecard and EFQM Excellence Model, consolidating the company KPI into 
them to ensure a balanced and comprehensive view of the business. However, 
both approaches to business measurement are not carried through in their entirety. 
The annual results of the KPI and their mapping against the Balanced Scorecard 
and EFQM formats are used as part of the internal annual process of reviewing, 
amending and developing Strategic Plans. The KPI are used in the context of a 
golfing analogy where "par" targets for each indicator are set and used to monitor 
the company's performance. Brief descriptions of the indicators are provided 
below. 
L. Safety. Accidents frequency rate. 
2. Teamwork and leadership. Perceived effectiveness of teamwork and 
leadership. 
3. Innovation. Assesses the climate for, and amount of use of, creativity in 
the business. 
4. Training and Development. Perceived quality and quantity of staff training 
and development. 
5. Employee Satisfaction. Staffs' perception of various issues affecting their 
employment. 
6. Partnerships. Amount of work won/awarded other than by the traditional 
tender process. 
7. Supply chain management. Percentage of purchases made through 
partnership agreements. 
8. Risk Management. Measures the identification, management and control 
of potential risks. 
9. Predictability costs. Accuracy of cost estimates v actual cost to complete. 
10. Construction costs and time. Reduction in construction costs and 
efficiency. 
11. Customer Satisfaction. Customer's perception of organisation's services. 
12. Quality. Conformance to management system. 
13. Five star sites. Number of sites with excellent performance in the areas of 
safety, efficiency, profitability, communication (internally and externally) 
while projecting the right image. 
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14. Delivery. Closeness to contract programmes in terms of time. 
15. Productivity. Turnover per member of staff. 
16. Defects. Number and level of defects in projects. 
17. Impact on Environment. Conformance to statutory requirements and 
achievement of best practice and community involvement targets. 
18. Profit. Return on investment. 
The success of the organisation in recent years has been largely due to the strategy 
pursued. In the early 1990's, the company recognised the potential of working in 
partnership with clients and therefore introduced a philosophy called "Creating 
the Difference", which followed a path of non-confrontation in business 
relationships with clients and others. More importantly, it focussed on providing 
the client with a differentiated service that would lead to increased partnership 
contracts, as opposed to traditional least-price tendering contracts. This 
"differentiation" strategy decreased costs associated with tendering and conflict 
resolution, and thus increased profitability. By following such a strategy, the 
organisation grew to become one of the largest construction companies in the 
U. K., with around 80 percent of its business being secured through 
negotiated/long-term partnership contracts. The key to the success of this 
approach was close co-operation between partners and openness in establishing 
the strengths and weaknesses of each and on which a strategy for development 
could be based. The organisation has also gained a proven track record in 
evolving successful partnerships that support clients' strategies and objectives. 
Despite the organisation being successful in its planned strategy, it has been 
monitoring success through the end results of the strategy. The organisation needs 
to sustain and improve success and sought an early warning system that would 
monitor the drivers of this strategy as well as the end results. Thus, the Balanced 
Scorecard Strategy Map has been proposed as a tool to monitor the organisation's 
strategic efforts. In developing the strategy map, the organisation would use the 
existing indicators (KPI) in order to minimise development and operational costs 
of a new measurement system, reduce the level of complexity and increase the 
likelihood of being adopted. The existing golfing analogy of the 18 KPI is well 
entrenched in the organisation and is used as an effective tool to communicate 
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performance. It is the basis of the strategy map. The KPI were correlated with the. 
four perspectives of the Balanced Scorecard and were found to be concentrated in 
the learning and growth, and internal business process perspectives. Additionally, 
a small gap was found in the sources of new revenues part of the financial 
perspective that is necessary to track strategic deployment. A single new indicator 
was conceived to fill this gap and was named "new/target markets" to measure the 
amount of new business developed in either new markets or selected target 
markets. Furthermore, each indicator was evaluated on its relevance to the 
planned strategy. For example, training and development is important to the 
company, but is not critical to the monitoring of the company's strategy. On the 
other hand, customer satisfaction or partnerships are essential to the strategy. 
Consequently, the 18 KPI were reduced to 11 critical ones, to support planned 
strategy. Perceived causal relationships among indicators were evaluated and used 
to demonstrate the working of the strategy map. Dotted lines in the map indicate a 
relationship that is not necessarily strong, and depends on how each indicator is 
defined. Figure 9.2 shows the developed strategy map. 
The organisational strategy map reflects its "differentiation" strategy. The 
ultimate goal of any economic endeavour is profit, which is expressed as return on 
investment (ROI). To increase profit in a differentiation strategy the focus is on 
revenue growth rather than increased productivity, and is expressed in new 
sources of revenue (new/target markets indicator) and customer profitability 
(partnerships indicator). The partnerships indicator expresses the portion of 
contracts being based on framework/negotiated agreements, as opposed to 
tendered contracts, which in effect reflects customer profitability, since 
profitability increases with the increased proportion of negotiated agreements. 
Both sources of revenue are affected by customer satisfaction. Impact on 
environment is seen to have a relatively weaker effect and influence on the 
new/target markets indicator, although this may be of considerable importance to 
certain clients. The internal business perspective includes supply chain 
management, safety, and number of five star sites, which are result-oriented 
indicators, according to their definitions, and address internal business process 
issues. Supply chain management, for example, measures the percentage of 
suppliers that are related to long-term contracts/relationships. The embedded 
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drivers of performance in the organisation that constitute the learning and growth 
perspective are innovation, employee satisfaction and risk management. 
Financial 
ROI 
Net/ Target 
Markets Partnerships 
External 
Customer Product Leadership / Differentiation Customer Value Proposition 
_ Customer ýSati 
sfaction 
' --_ Impact on 
Environment 
---- 
internal -" 
Bus/Hess -'" 
Processes -- Supply Chain ` 
Management Safety 5 Star Sites 
------- -- - Learning & 
Growth 
Innovation Employee Risk Management 
Figure 9.2: The Organisational Strategy Map 
9.8 SUMMARY 
The development of a tool for measuring strategic performance in construction 
contracting organisations is discussed in this chapter. Strategic management is 
reviewed, where insufficient strategic control has been highlighted as an 
important reason of strategic management failure in some companies. Solutions 
such as the Balanced Scorecard have gained wide acceptance in addressing this 
issue. Furthermore, with the emergence and growth of best value contracts and 
partnership agreements construction contracting organisations in the U. K. are 
shifting towards differentiation strategies rather than cost leadership strategies. As 
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a result, the need for controlling and managing the new strategic initiatives is 
emerging, and a need exists for strategic measurement performance tools to be 
developed. The Construction Strategy Map is developed in this chapter and is 
based on the strategy map feature of the Balanced Scorecard. It contains four main 
tiers: financiäl; external customer; internal business processes; and learning and 
growth. In developing the organisational strategy map, indicators are selected for 
each tier, according to the organisation's strategy and it main drivers and as per 
managements' theory of the business. These indicators act as an early warning 
system and their monitoring is actually the monitoring of strategic deployment. 
The Construction Strategy Map is a non-prescriptive guideline to the development 
of strategy maps in construction contracting organisations. The measurement of 
strategic performance using this tool is overviewed and a case study is presented 
illustrating the development of an organisational strategy map in a major UK 
contracting organisation using the Construction Strategy map for guidance. 
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CHAPTER 10 VALIDATION 
10.1 INTRODUCTION 
A more comprehensive framework for measuring business performance in 
construction contracting organisations has been developed throughout the 
preceding chapters. The aim of this chapter is to validate the framework, which is 
achieved through expert feedback/judgement on various issues pertaining to the 
framework. These issues include business performance measurement aspects of 
the framework, general aspects of the framework, changes and modifications 
suggested, and the possible benefit or adoption of the framework. To further 
validate the framework it is evaluated in terms of comparable frameworks in 
business and construction literature, and its compatibility with some performance 
improvement techniques is explored. The following sections of this chapter 
discuss the approach to validation, validation results, evaluation of framework in 
terms of performance measurement frameworks and improvement techniques, and 
a concluding summary. 
10.2 VALIDATION APPROACH 
An earlier conception of validation is dependant on the view that a model/theory 
is a representation of the'real world, or part of it, and model/theory validation is to 
check if the model imitates the real world under the same conditions (Miser 1993; 
and Pidd 2003). However, this has been described as only suitable for quantitative 
models and not necessarily appropriate for interpretive approaches where various 
, perspectives 
of epistemologies of science play an important role. The social and 
historical perspectives imply that a model is valid when it gains acceptance by the 
surrounding scientific and expert community (Pidd 2003). Furthermore, Miser 
(1993) notes that there are no universal criteria for validation, and that any 
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validity judgement depends on the situation in which the model is used and the 
phenomena being modelled. Smith (1993) demonstrated that complex and non- 
quantitative models could be validated using a qualitative approach via interviews 
and survey techniques while highlighting the pros and cons of the model in the 
validation process. 
Validation, as a term, implies that something is judged to be valid and is 
accordingly conducted by a person or body competent to judge (Church 1983). 
Bock (2001) defined the validation phase of the scientific method as to decide 
whether the objective of the research task had been achieved, and discussed peer 
reviews as a possible method for validation. Bock gave a relaxed definition of 
peers, and it can be deduced from Bock's definition that the review of experts in 
the field of study is an acceptable method of validation. Furthermore, in the 
McGraw-Hill Encyclopaedia of Science and Technology (2002) validation of a 
model can be achieved if it is accepted as reasonable for its intended purpose by 
people who are knowledgeable about the system under study, and is termed as 
face validity. Hence, given the previous discussion, and since the framework 
developed in this research is non-quantitative, the validation approach is pursued 
through seeking expert judgement and feedback. This is conducted through a 
validation sheet that reflects the expected aspects of the framework and seeks the 
insights of experts in the field. Utilitarian and pragmatic views of validation stress 
the possible utilisation of models as the means of validity, resulting in some 
authors expressing validation in terms of the uses to which it will be put (Miser 
1993; and Pidd 2003). This view is reflected in the design of validation questions 
and the choice of judging experts being potential users of the model, i. e. 
professional practitioners in business performance measurement in construction 
contracting organisations. 
The issues of verification and validation have been discussed in literature and, 
although sometimes confused, the mainstream of literature identifies verification 
as ensuring the model is the one intended to be built, i. e. "building the model 
right", whereas validation ensures the degree to which input and output of the 
model relate to the real system, i. e. "building the right model" (Miser 1993; Pidd 
2003; and Ng and Smith 1998). This differentiation is only relevant in the case of 
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quantitative models and especially computerised/simulation models, however, 
verification issues do not appear in strong form in many other situations (Miser 
1993; and Pidd 2003). In quantitative models, it is logical for data used in 
developing the model to be also used in testing it for verification purposes (i. e. 
building the model right). Whereas, external data not used in developing the 
quantitative model can be used to test it for validation purposes (i. e. building the 
right model). The issue of verification should not be directly pertinent to the 
framework developed in this research. This notion is empirically investigated in 
the next section of this chapter. The collection of expert feedback data in this 
research distinguished between the views of. experts participating in the empirical 
evaluation of the framework, and thus in developing the framework; and experts 
external to the development of the framework. The aim was to see if there is a 
significant difference between the views of those participating from those not 
participating in the building of the framework, and thus if verification is a relevant 
issue or not to this research. Another benefit of gathering data from outside the 
immediate research sample in which the framework development took place was 
to evaluate the "external validity" of the research, which pertains to its possible 
generalisation/extrapolation beyond the research sample (Gill and Johnson 2002). 
To solicit the views of experts, a validation sheet containing the validation 
questions was sent to the contracting organisations participating in the empirical 
evaluation of the research, together with a summary report of the research study. 
Both the validation sheet and research report can be found in Appendix D. Expert 
feedback was also solicited from non-participants of the empirical evaluation of 
the research. These experts were identified through Internet searches and by 
identifying construction contracting organisation from the FAME (2003) 
database. The validation sheets were completed either by telephone or through 
email, at the preference of the expert. Some email responses entailed multiple 
correspondences for clarification or for gaining a deeper'understanding of the 
expert views. 
The research method employed in the validation is practically expert interviewing. 
It has taken a structured form and been conducted via telephone and emails. 
Modern interviewing techniques have recently evolved to include email 
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correspondences in what has been termed as virtual/internet interviewing 
(Gubrium and Holstein 2003). As in any qualitative approach, sampling sizes can 
be rather small as the focus is more on the variety of the feedback and reaching a 
better understanding of the issues at query, and thus, convenience sampling was 
used in this 'qualitative approach (Sekaran 2003). Both pros and cons of the 
framework were sought including the views of experts admitting to be biased 
against the framework's purpose. Furthermore, quantitative feedback (Likert 
ratings) was used in conjunction with qualitative feedback (open-ended questions, 
discussions and email interactions) within this validation approach. 
The design of the validation sheet expressed the aim of the research: i. e. to 
measure business performance in a more comprehensive manner and link the 
framework to the strategic management process of the organisation. The 
validation covered the following four main points. 
1. The extent in which the developed framework addressed various elements of 
measuring business performance, including strategic performance, were 
evaluated on a 5-point Likert scale ranging from 1 being `not at all' and 5 
being `significantly'. These elements were: provision of information needed to 
assess business performance; strategic initiative/plans being effectively 
monitored; comprehensive coverage of business performance; benchmarking 
capability; balancing of financial and non-financial measurement; flexibility 
of modifying measurement system according to strategy and business 
environment; structured methodology for measuring business performance; 
support of performance improvement. 
2. To gain deeper feedback on the framework, experts were asked if any changes 
would be suggested to the framework. 
3. The general aspects of the framework, in terms of practicality, usefulness, and 
clarity, were evaluated on a 5-point Likert scale with 1 being `very weak' and 
5 being `very strong'. Experts were asked if their organisations were to 
improve their performance measurement systems, how far could they benefit 
from the suggested framework, evaluated on a scale with 1 being `not at all' 
and 5 being `significantly'. 
4. The tools developed in the framework: the Construction Strategy Map; the 
Construction Excellence Model; the Excellence Benchmarking Report; and 
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the integrated methodology, were identified if they could potentially be 
considered for adoption. 
10.3 VALIDATION RESULTS AND DISCUSSION 
As a result of seeking expert opinion on the developed framework in the form of 
the validation sheet, the feedback of twelve experts from the industry were 
obtained: six participants of the empirical evaluation; and six non-participants. 
The general outcome of the validation was very positive from most experts. A few 
expressed some comments / criticisms that are discussed within this section. A 
summary of the expert's quantitative ratings and feedback is illustrated in Table 
10.1. In general, the experts' mean ratings were all above average, whether 
participants or non-participants of the empirical evaluation. The results also reveal 
a high percentage of possible adoptability of the framework components among 
experts. Both the quantitative feedback in terms of framework aspects' rating and 
the qualitative feedback in terms of the open-ended questions and through general 
discussions are overviewed under relevant headings in the following sub-sections. 
These sub-sections include: differentiating participants from non-participants of 
empirical evaluation; business performance aspects of the framework; the general 
aspects of the framework; suggested changes or improvements; and the benefits 
and possible adoption of the framework. 
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10.3.1 Differentiating Participants from Non-Participants of Empirical 
Evaluation 
In order to objectively examine the difference among participating and non- 
participating' experts in the empirical evaluation, statistical methods were 
employed. First, the normality of data as per variables (evaluation questions) in 
.' the validation sheet was assessed. This can 
be seen in table 10.2, where the 
Kolmogrov-Smirnov test was conducted on SPSS software, and the non- 
significances above 0.05 indicated normality at 0.05 level. Second, based on 
normality, the appropriate parametric (T-test) or non-parametric (Mann-Whitney) 
test was conducted. The results of the tests employed showed high significance 
levels (i. e. high possibility of chance), hence, the tests failing to differentiate 
between the two groups. Given the limited sample size used to conduct these tests, 
a correlation of means was also computed and showed a correlation of 0.214 with 
a 0.504 level of significance, indicating the same conclusion that the statistical 
tests could not differentiate between the two groups. 
Since no statistical difference was found among participants and non-participants 
of the empirical evaluation of the framework, it is assumed that their feedback is 
homogeneous and therefore, the full set of expert feedback was used to validate 
the framework. This result strengthens the external validity of the framework as 
described in Gill and Johnson (2002). Furthermore, and based on the logical 
argument in quantitative models of internal data used in the building of a model to 
be used for verification, while external data being used for validation, the 
statistical non-difference found in this research is in line with verification not 
appearing in strong form in non-quantitative models (Miser 1993; and Pidd 2003). 
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Table 10.2: Testing Normality and Difference in Means of Variables among 
Participants and Non-Participants of Empirical Evaluation 
Variable 
A 
Normality 
significance 
Test employed 
Test 
significance 
l. a. Provision of information 0.010 Mann-Whitney 0.445 
l. b. Strategic plans monitoring 0.0.5 Mann-Whitney 0.490 
1. c. Comprehensive coverage 0.000 Mann-Whitney 0.390 
l. d. Benchmarking capability 0.200 T-Test 1.000 
l. e. Balancing financial & non-financial 0.010 Mann-Whitney 0.388 
1! Flexibility of modifying system 0.150 T-Test 0.298 
1.. Structured methodology 0.000 Mann-Whitney 0.924 
l. h. Supports improvement 0.003 Mann-Whitney 0.866 
3. a. Practicality of framework 0.200* T-Test 0.395 
3. b. Usefulness of framework 0.200 T-Test 1.000 
3. c. Clarity of framework 0.036 Mann-Whitney 0.238 
4. Benefit of framework 0.001 Mann-Whitney_ 0.719 
Lower bound of true significance. 
10.3.2 Business Performance Measurement aspects of Framework 
The first question of the validation sheet included eight aspects of business 
performance measurement, for the framework to be evaluated against. All aspects 
received above average ratings, which showed that the framework addressed these 
aspects. The differences among the aspects' mean ratings were mostly very little, 
with a highest mean rating of 4.18 and a lowest of 3.50. Thus, commenting on the 
hierarchy of results of the performance measurement aspects might not give an 
accurate picture of their relative coverage in the framework. Nevertheless, it has 
to be pointed out that supporting performance improvement and being a structured 
methodology for measuring business performance received the highest evaluation, 
with means of 4.18 and 3.92, and the remaining aspects were within a 0.25 range. 
10.3.3 General Aspects of Framework 
The framework was assessed for its practicality, usefulness and clarity in Question 
3, and obtained mean ratings of 3.67,3.58, and 3.50 as shown in Table 10.1. 
These results are all above average and show that the framework has a reasonable 
amount of these aspects. A comment from one of the experts pertained to the need 
of more clarification through personal presentation of the framework in a 
seminar/workshop, and another expert described it as quite sophisticated. These 
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reasons might have contributed to the framework being slightly rated less on 
clarity. 
10.3.4 Suggested Changes/Improvements to Framework 
Various feedback was obtained on the framework. One comment was the need for 
encouraging people to buy into the performance measurement system. This is a 
problem inherent in all performance frameworks and is related more to the need of 
change management to accompany the implementation of any new system or 
initiative. Another comment concerned the strategy side of the framework, where 
one of the experts could not relate to how a strategy could be mapped and 
monitored. This comment is probably related to the expert's organisation not 
using the Balanced Scorecard. Mapping of strategies through the Balanced 
Scorecard has been applied to many organisations across industries, and 
furthermore, the suggested Construction Strategy Map was under possible 
consideration for adoption by eight of the twelve experts. 
Another expert asked for the review of the weighting of criteria in the 
Construction Excellence Model. He admitted to being influenced by the EFQM 
percentages. In excellence models, the weights of criteria differ from one model to 
the other and within the same model over time. These weights have been accused 
in literature of being arbitrary, as explained in Chapter 8. Furthermore, research 
has indicated that these weights can differ by industry. The weight computations 
in the Construction Excellence Model were based on empirical data from 
construction contracting organisations, and a scientific method used in research to 
review the EFQM percentages. Another comment was made by an EFQM lead 
auditor, who admitted being biased against the framework, and thought of the 
EFQM model as the best possible model to be applied. The comment was that the 
development of a Construction Excellence Model supports the so described myth 
of, `we are different' in construction, and thus makes it comfortable not to 
benchmark outside construction. With regards to the construction industry not 
being different that other industries, the need for adaptation of principles and 
initiatives developed in manufacturing, when transferred to construction, has been 
advocated by a plethora of researchers and practitioners, and supported by the 
outcomes of the expert interviews of Chapter 6. Furthermore, the use of any 
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excellence model prohibits its users from benchmarking with the users of another 
model. For example, the use of EFQM limits UK companies from benchmarking 
their performance against companies from the USA and Japan. This limitation of 
the Construction Excellence Model is discussed in Chapter 11 and a proposed 
solution is recommended in the recommendations to industry in Chapter 12. 
10.3.5 Benefiting from and Possible Adoption of Framework 
The feedback on the possible benefits of the framework was very positive. Some 
respondents described the framework as very interesting and expressed their 
intention of considering it when making proposals for extending their current 
performance measurement systems. One of the experts commented on the 
framework's adaptation to construction and integrated approach "you have 
obviously given quite a bit of thought and consideration into the areas of 
measurement most appropriate to the Construction Industry and seem to have 
offered a good joined up approach to the whole process". Another expert 
implementing in-house KPI, EFQM and Balanced Scorecard described that the 
suggested framework is very much the way they are already integrating these 
approaches. 
An average rating of 3.75 was given to how far could the expert benefit from the 
suggested framework. Furthermore, eight of the twelve experts (67 per cent) 
expressed their possible consideration of the Construction Strategy Map. This 
might be due to strategy maps being under-utilised in construction (see Chapter 7) 
even among those employing the Balanced Scorecard. Seven of the twelve experts 
(58 per cent) were to consider the integrated methodology. In some cases, the 
reason for this was that experts from organisations already working with either 
EFQM or Balanced Scorecard, and wanting to adopt the other, were particularly 
in in the integrated methodology. The number of experts considering the 
Construction Excellence Model was six out of twelve (50 per cent). This might be 
due to the popularity of EFQM as an ' excellence model in construction 
organisations, but the feedback on the Construction Excellence Model remains 
quite encouraging for a framework developed in research. The experts considering 
possible adoption of the Benchmarking Report were four out of twelve (33 per 
cent). The reason quite possibly is that the Benchmarking Report is not a 
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significant component of the framework, and is merely a means of benchmarking 
or method for reporting the excellence results. 
10.4 EVALUATION OF FRAMEWORK IN TERMS OF PERFORMANCE 
TOOLS 
To further validate the framework, it is evaluated in terms of comparable 
performance measurement frameworks in business and construction literature, and 
some performance improvement techniques. This evaluation strengthens the 
external validity of the framework and is discussed in the following two sub- 
sections. A summary of the evaluation is presented in Table 10.3. 
10.4.1 The Developed Framework in Relation to Performance Measurement 
Frameworks 
The framework developed in this research is related / compared to the 
Performance Prism, a leading business framework developed with the aim of 
comprehensiveness in mind. Furthermore, attempts in construction management 
literature to develop comprehensive frameworks are discussed and compared to 
the developed framework. 
10.4.1.1 Business research 
The theoretical framework developed in Chapter 5, which formed the basis of the 
Construction Excellence Model, was compared to the Performance Prism, which 
was reviewed in Chapter 3 as a business framework developed for achieving 
comprehensiveness. A comparison between the Performance Prism, and the 
theoretically developed Construction Excellence Model, showed the latter to be 
more comprehensive, adapted to construction and having clearer relationships. 
The framework was further developed to include the Construction Strategy Map 
and ' integrated methodology, which `expands the comparison results with the 
Construction -Excellence -Model, -- to" distinguishing'', between strategic and 
excellence performance, which is not evident in Performance Prism. Furthermore, 
recent business related publications that have appeared since the perception of the 
Performance Prism support the way strategic and excellence performance have 
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been integrated in this framework. A review of such literature was discussed in 
Section 7.4 of Chapter 7 and shows the developed framework to be in line with 
cutting-edge developments in business research. 
Table 10.3: framework Evaluation in Terms of Performance Measurement 
Frameworks and Performance Improvement Techniques 
Framework / Technique Relation with Developed Framework 
- The developed framework is more comprehensive, 
adapted to construction, has clearer relationships and 
Business research distinguishes strategic from excellence performance. 
- The developed framework is in line with cutting-edge 
f 1 P development of business research ormance er . 
measurement - 
The developed framework distinguishes among strategic 
frameworks and excellence performance, and presents a 
tool for 
Construction measuring each, thus measuring 
business performance in a 
management research more comprehensive 
manner. 
- The developed framework represents the relationships 
among performance criteria / perspectives, which is not 
evident / clear in other frameworks. 
The measurement of internal processes in the Construction 
Six sigma Strategy Map can be subjected to statistical process control 
at the three sigma level, and then upgraded to Six Sigma. 
Lean construction can be represented in the Construction 
Lean construction 
Strategy Map in the internal business process or learning 
and growth tier and tied to the business results of the 
organisation to realise its effect. 
- Knowledge management is expressed as part of the 
intellectual capital management criterion of the Construction 
Performance 2 Excellence Model. . 
improvement 
Knowledge management - Knowledge management can be represented in the 
Construction Strategy Map in the internal business process 
techniques or learning and growth tier and tied to the business results of 
the organisation to realise its effect. 
- Sustainable indicators can be used in the internal and 
external stakeholder results criterion of the Construction 
Excellence Model. 
Sustainable construction - 
Society indicators can be used in the external customer tier 
of the Construction Strategy Map 
- Can be represented in the Construction Strategy Map in the 
internal business process or learning and growth tier and tied 
to the business results of the organisation to realise its effect. 
10.4.1.2 Construction management research 
Mbugua (2000) pioneered the development of a business performance framework 
for construction companies. He developed a modified Balanced Scorecard, in the 
way that it is divided into five perspectives, each populated by indicators. The five 
perspectives were: financial; stakeholder (instead of customer in the Balanced 
Scorecard); leadership and innovation (instead of innovation and growth); 
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resource capability (instead of internal business processes); and project 
performance (added as an influence of construction). The influence of excellence 
models is also evident by the addition of leadership to the innovation and growth 
perspective, and the calculation of weights for perspectives. Another framework 
developed is'that of Samson and Lema (2002). Their framework comprised: an 
adapted Balanced Scorecard with an added project perspective; and modified 
EFQM model with added criteria of learning and innovation and stakeholder 
requirements. It is not clear in their paper how each model works, or how they 
interact, nor is it clear how each was developed. Samson and Lema's work has 
. originality, but lacks clarity and the support of empirical research methods. 
Kagioglou, Cooper and Aouad (2001) developed a modified Balanced Scorecard 
that had added suppliers and project perspectives. They also showed a technique 
for choosing and populating the scorecard with measures. The problem with the 
two added perspectives is that it is not shown how they fit in the causal logic of 
the original four perspectives of the Balanced Scorecard, in order to create a 
strategy map. Furthermore, even if the causal logic was determined, creating a 
strategy map with six layers could seriously complicate and prohibit the 
development of a strategy map. Finally, their framework did not consider the 
function or role provided by Excellence Models. It did however; provide insight 
into the development of the theoretical framework in Chapter 5 and its adaptation 
to construction. 
An innovative framework for measuring business performance was presented by 
Beatham et al. (2002) and described in Chapter 4. The idea is to use the nine 
EFQM criteria to create indicators for strategic objectives. Thus, strategic 
objectives have to be expressed in terms of the nine EFQM criteria. The indicators 
are further expressed at lower levels of the organisation at the process and sub- 
process level. The use of EFQM criteria in expressing strategic objectives is 
welcomed. However, the restriction of strategic objectives to all the criteria is 
against the very essence of identifying the firm's competitive advantage in 
strategic management. Ramsay (1994) explained Porter's competitive strategy in a 
construction context, showing the primary objective of a firm in gaining a 
competitive advantage over competitors by focusing on key success factors. 
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Focusing on everything in the organisation is not a strategy and does not entail 
strategic management. Furthermore, Porter (1980 and 1985) warned against 
companies trying to do everything at once and pursuing both a differentiation and 
cost leadership strategy, simultaneously, in what he termed as `stuck in the 
middle'. The' wide spectrum of EFQM's view of performance strengthens it as a 
framework. It makes it suited for being a general business health check. However, 
that same strength is also a weakness, in that it does not have the flexibility of 
focusing on the key issues relevant to the company's strategy that is present in the 
Balanced Scorecard. That is probably why companies working with both found 
each framework to perform better in a different role: EFQM in general business 
health and benchmarking; and Balanced Scorecard as a strategic management 
tool. The developed framework recognises the strengths and weaknesses of both 
approaches, and thus, uses each in its appropriate role. 
The framework developed in this research is different from the construction 
management frameworks described in that it distinguishes among strategic and 
excellence performance and presents a separate tool for measuring each, hence 
measuring business performance in a more comprehensive manner. In addition, 
the relationships between the elements of each tool are represented in a schematic 
manner. For example, the relationships between the Construction Excellence 
Model criteria were expressed: as a block diagram for simplification; and as a 
process model to show the process of realising business results (Chapter 6). The 
Construction Strategy Map was also shown to tie relevant indicators that reflect 
the organisation's strategy in causal relationships, whereas the relationships 
among perspectives/criteria are not evident/clear in the construction management 
frameworks discussed. 
10.4.2 The Developed Framework In Relation to Performance Improvement 
Techniques 
The framework developed is evaluated in terms of how it relates to some 
performance improvement techniques. These techniques include six sigma, lean 
construction, knowledge management, and sustainable construction. 
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10.4.2.1 Six sigma 
Statistical process control (SPC) originated in the early decades of the twentieth 
century by Walter Shewhart in the US, and was introduced into Japan by Deming 
after the Second World War where it found enormous potential in manufacturing 
applications * (NIST-SEMATECH 2004; and Oakland 2002). The de facto 
standards of SPC were widely recognised as three standard deviations (three 
sigma), however, Motorola devised a much higher standard for the SPC of its 
processes being six sigma that would reduce the defect rate to less than 3.4 defects 
per million (Pande and Holpp 2002; and Six Sigma 2004b). The application of 
SPC requires continuous and repetitive processes, which can explain the scarce 
reporting of its application in construction. Nevertheless, Bechtel (2003) reported 
a pioneering initiative of six sigma across the organisation and further reports of 
its use have been cited in Six Sigma (2004a). Moreover, descriptions of suggested 
and actual implementations of six sigma in construction can be found in 
Abdelhamid (2003), Picard (2002), and Pheng and Hui (2004). In the developed 
framework within this research, internal processes are measured in the 
Construction Strategy Map. Critical processes that are relevant to the 
organisation's strategy can be measured within this perspective and tied with 
other indicators of the organisation. The organisation might want to consider the 
implementation of three sigma as a starting point to SPC. As the process 
improves, tighter measures of control can be applied until six sigma is achieved. 
10.4.2.2 Lean construction 
Lean principles have originated in Japan and have led to a massive paradigm shift 
and improved results throughout the western world in the 1980s (Howell 1999; 
and Poppendieck 2002). They involve a continuous effort to provide value to 
customers and eliminate non-value (waste) activities in the value delivery process 
(Almeida and Salazar 2003; and Knuf 2000). The adaptation of these concepts has 
been discussed in various publications, in what is known as lean construction 
(Alarcon 1997). As with many other initiatives originating in manufacturing, and 
being transformed to construction, the application of lean construction has faced 
stumbles and requires significant research to complete the translation (Howell 
1999). Furthermore, resistance was experienced from construction clients to adopt 
off-site pre-fabrication and incorporate lean production methods in the 
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construction process (Pasquire and Connolly 2002). This was due to the lack of 
methods to evaluate the benefits of such initiatives. They further elaborated that if 
any change and improvement is to occur in construction, since it is not driven by 
crisis, it has to be driven by the realisation of the benefits of initiatives. The 
importance öf performance measurement in the application of lean production 
concepts has also been discussed by Lantelme and Formoso (2000). Pasquire and 
Gibb (2002) presented a framework for realising the benefits of standardisation 
and pre-assembly, where the post-construction effect on the business was assessed 
by business performance indicators, such as CBPP-KPI (2002). The framework 
developed in this research provides an alternative way of realising the effects of 
lean construction methods through the Construction Strategy Map. The causal 
relations depicted by each organisation in its strategy map offers such a link 
between lean construction methods and the final business results of the 
organisation. For example, if lean construction is deemed as a strategic 
option/driver to the overall business strategy of the organisation, it needs to be 
translated in the strategy map through the internal business process or learning 
and growth tiers. However, suitable indicators need to be in place to measure the 
deployment of lean construction. Literature has suggested different ways of 
achieving this. For example, Pasquire and Connelly (2002) described the impact 
on time, cost and quality indicators to demonstrate the benefits of off-site 
manufacturing. In addition, Diekmann et al. (2003) developed a questionnaire to 
measure an organisation's conformance to lean concepts, which is being adopted 
by the Construction Industry Institute (CII) in its pursuit for applying lean 
thinking in construction. 
10.4.2.3 Knowledge management 
A considerable amount of attention has been given to knowledge management in 
the construction industry in recent years (Kamara et al. 2002). Knowledge 
management has been defined, in one of its simplest forms, as the way 
organisations create, find, use, share and organise knowledge (Payne and Sheehan 
2004). Many efforts have been exerted in research as how to apply knowledge 
management in construction and a need has been identified in measuring the 
impact of knowledge management and the linkage with profitability and business 
performance (Carrillo 2004; and Dent and Montague 2004). Dent and Montague 
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(2004) discussed the need to link knowledge management to strategic business 
objectives, and suggested the use of tools such as EFQM and Balanced Scorecard 
to monitor performance of knowledge management as part of a corporate strategy. 
Carrillo et al. (2003) further presented a framework to assess the likely impact of 
knowledge management, including examples of metrics, and a cause-and-effect 
map tying the performance metrics to strategic objectives. The developed 
framework in this research provides a holistic approach that ties in knowledge 
management as part of the intellectual capital management criterion in the 
Construction Excellence Model. Furthermore, if knowledge management is 
considered as a driver to an organisation's strategy, it can be expressed in the 
internal business processes or learning and growth perspective of the Construction 
Strategy Map. 
10.4.2.4 Sustainable construction 
Sustainable construction has emerged as an important performance subject and 
has gained considerable government attention in the UK. Hill and Bowen (1997) 
suggested four pillars for sustainable construction: social; economic; biophysical; 
and technical. However, widespread recognition has built-up through the previous 
years categorising the main dimensions of sustainable construction to be: 
environmental; economic; and social (Adetunji 2003; and Woodall et al. 2003). 
Environmental sustainability has received the most recognition in research and 
practical application among the other dimensions (Adetunji 2003; and Pasquire 
1999), and the lines between social responsibility and sustainable development are 
blurring (du Plessis 2002). The UK government has offered a strategy for more 
sustainable construction "Building a Better Quality of Life" that suggests key 
themes of action along the three dimensions discussed (Sustainable Construction 
Brief 2 2004): design for minimum waste; lean construction and waste 
minimisation; energy in construction minimisation; pollution prevention; 
biodiversity preservation and enhancement; water resources conservation; respect 
for people and local environment; and monitoring and reporting. 
The concern of this sub-section of how sustainable construction relates to the 
developed framework is in the monitoring and reporting aspect of sustainable 
construction. Indicators are used in the framework to express the results of 
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internal and external stakeholders, as well as internal programmes and processes, 
such as sustainable development. Suitable indicators, as per the company's view, 
can be used to measure these aspects. Reports and research have offered a 
plethora of these indicators, but were mostly based on environmental indicators 
and a need exists for more socio-economic indicators to be developed (Bullen and 
Chen 2002). Examples of available sustainability indicators are the environmental 
and people CBPP-KPI (2004), the sustainable construction company indicators 
(WS Atkins Consultants 2004), and the performance indicators for urban 
sustainability (Cox, Fell and Thurstain-Goodwin 2002). These indicators can be 
used to populate the internal' or external stakeholder results criteria in the 
Construction Excellence Model and the external customer perspective of the 
Construction Strategy Map. Furthermore, indicators to monitor the 
implementation of sustainable construction can be articulated in the internal 
business processes or learning and growth perspective. 
10.5 SUMMARY 
The feedback of twelve industry experts was used to validate the framework, 
through a validation sheet containing open-ended questions and questions 
evaluated on a Likert scale. Feedback was obtained through responses of the 
validation sheet via telephone conversations and email correspondences. The 
validation approach included obtaining feedback from participants and non- 
participants of the empirical evaluation discussed in earlier chapters. The issue of 
verification was shown not to be pertinent to this type of research as expressed in 
literature and via statistical analysis of the expert responses. In general, the 
framework was found to address the business performance measurement aspects 
of: 
  provision of information needed to assess business performance; 
  strategic initiative/plans being effectively monitored; 
  comprehensive coverage of business performance; 
  benchmarking capability; 
  balancing of financial and non-financial measurement; 
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  flexibility of modifying measurement system according to strategy and 
business environment; 
  structured methodology for measuring business performance; and 
  support of performance improvement. 
Furthermore, the framework was found to be practical, useful and have relative 
clarity. The overall feedback was mostly positive and a few comments were 
encountered that reflected resistance to changing from the EFQM model. 
Nevertheless, many of the experts contacted considered adopting the framework 
and expressed possible benefit from it. The Construction Excellence Model was to 
be considered by about 40 per cent of the experts. The Construction Strategy Map 
and integrated methodology were quite popular and over half the experts were to 
consider their potential adoption, while active consideration was expressed by 
some of the experts of these methods to be deployed in their organisations. 
To strengthen the external validity of the developed framework it was evaluated in 
terms of. comparable performance measurement frameworks in business and 
construction management literature; and in terms of the performance 
improvement techniques of six sigma, lean construction, knowledge management 
and sustainable construction. The evaluation revealed that the developed 
framework is more comprehensive and has clearer and more detailed underlying 
relations. In addition, the developed framework was shown to be compatible with 
performance improvement techniques, and could be used to evaluate their impact 
on the organisation's performance, thus increasing the possible adoption / 
acceptance of the framework. 
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CHAPTER 11 CONCLUSIONS, RECOMMENDATIONS AND 
FURTHER WORK 
11.1 INTRODUCTION 
The aim of this research, as entailed in Chapter 1, was to develop a more 
comprehensive business performance measurement framework for construction 
contracting organisations. The research also aimed to link the framework to the 
strategic management process of the organisation and provide support for strategic 
deployment. In line with this aim, three research objectives were outlined to be: 
1. Developing a more comprehensive framework for measuring business 
performance; 
2. Adapting the framework for construction contracting organisations; and 
3. Linking the framework to the strategic management process in organisations. 
A research design was carried out, explained in Chapter 2, to meet the research 
aim and objectives. A hypothetico-deductive approach of research methodology 
was undertaken that would develop a theoretical framework from current 
literature and contemporary frameworks, then test and evaluate the framework 
through triangulated empirical research methods. The literature review covered in 
Chapters 3 and 4 resulted in an analysis of gaps in knowledge that confirmed the 
research aim and suggested other areas of research. The concept adopted in this 
research for developing such a framework was to combine the areas of 
performance covered by well-established current frameworks, into a hybrid 
framework. The theoretical development process was presented in Chapter 5 
resulted in a more comprehensive framework that resembled excellence models in 
the way it measured performance, but was more comprehensive and adapted to 
construction. This model was empirically evaluated through expert interviews and 
case studies, described in Chapter 6, which came to modify the theoretically 
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developed hybrid framework. Further investigation in a questionnaire survey, as 
discussed in Chapter 7, differentiated between strategic and excellence 
performance and modified the research concept into developing a framework that 
integrated the functions of strategic and excellence performance, rather than a 
hybrid framework that diluted these functions. Thus, in Chapter 8, a Construction 
Excellence Model was developed to measure the excellence performance 
component of the framework, based on the hybrid framework previously 
developed. A statistical analysis of the analytic part of the questionnaire survey 
was used to evaluate the model. Moreover, a Construction Strategy Map was 
developed in Chapter 9 to measure strategic performance component of the 
framework in the form of a non-prescriptive guide to developing organisational 
strategy maps. The entire framework and its constituent tools were validated 
through expert feedback and evaluated in terms of performance tools in Chapter 
10. Finally, the main conclusions of the research are discussed in Chapter 11, as 
well as the benefits and limitations of the developed framework, 
recommendations for industry and suggestions for possible future work in 
research. 
11.2 MAIN CONCLUSIONS 
The main achievement of the research is the development of a more 
comprehensive framework for measuring business performance in construction 
contracting organisations, while linking it to the strategic management process of 
the organisation. The integrated methodology served as the vehicle to express the 
framework, integrating the functions of strategic and excellence performance. 
Tools for measuring both types of performance were developed and suggested 
within the research. Additionally, the developed framework showed notable 
acceptance by industry experts within the validation, and was found to be more 
comprehensive than comparable performance measurement frameworks and 
compatible with performance improvement techniques. The framework provides a 
robust method for measuring business performance and. can be used with tools 
already in use in the industry, or with the tools suggested within the framework 
itself, thus raising its applicability and possible adoption. The research 
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achievements also include the analysis of gaps in knowledge in performance 
measurement, in general and in construction, and the establishment of the 
functionality and purpose of the existing performance measurement frameworks 
in construction contracting organisations. 
Based on these achievements, the conclusions drawn from this research can be 
summarised in the following points that are discussed as separate sub-sections: 
  an integrated methodology for measuring business performance; 
 a Construction Excellence Model for measuring excellence performance; 
 a Construction Strategy Map for measuring strategic performance; 
  benefits and limitations of the developed framework; 
  validity and compatibility of the developed framework; 
  gaps in knowledge of business performance measurement; and 
  establishment of the functionality and purpose of existing performance 
measurement frameworks in construction contracting organisations. 
.. 
11.2.1 Integrated Methodology for Measuring Business Performance 
The main outcome of the research was an integrated methodology that addressed 
the aim of developing a more comprehensive framework by integrating the 
use/functions of existing well-established frameworks in a complementary and 
synergic manner. The integrated methodology differentiates strategic and 
excellence performance. It measures each using a separate tool and in relation to 
the strategic management process. Excellence performance measurement is 
conducted through the self-assessment of an excellence model within the business 
environmental scanning phase of the strategic management process, where the 
general business health, as well as strengths and weaknesses of the organisation 
are identified and benchmarked against competitors. Based on this phase, strategic 
objectives are devised as part of the strategy formulation phase and translated into 
a strategy map that reflects an organisation's business strategy. The strategy map 
is used to evaluate strategic deployment in the final phase of the strategic 
management process. The process is iterative, where feedback from both the 
strategy map and excellence model self-assessment provides information to repeat 
the strategic management process. 
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11.2.2 Construction Excellence Model 
A tool was developed to measure performance in terms of excellence within the 
integrated methodology that is adapted to construction. The hybrid framework, 
originally developed in the beginning of this research, was found to resemble 
excellence niodels, yet is more comprehensive and adapted to construction. It was 
therefore used as an appropriate tool for measuring excellence performance in the 
integrated methodology. The Construction Excellence Model consists of enabling 
and results criteria. Enabling criteria are expressed via sub-criteria that are rated to 
provide an overall score for each performance criterion. Results criteria have 
guiding sub-criteria that can be used to develop appropriate indicators for 
measuring each criterion. Furthermore, criterion weights were calculated based on 
empirical data and form the basis of computing an organisational overall 
excellence score. An Excellence Benchmarking Report was devised that 
encompasses criteria and sub-criteria scores, industry means, and confidence 
limits, so the organisation can benchmark its performance with the industry. 
Finally, a technique for prioritising sub-criteria in order to improve a particular 
criterion is presented in the Construction Excellence Model. 
11.2.3 Construction Strategy Map 
Another tool developed, as part of the integrated methodology to measure 
strategic performance, was the Construction Strategy Map. This tool is a non- 
prescriptive guide for developing organisational strategy maps. The Construction 
Strategy Map is based on the four perspectives of the Balanced Scorecard, where 
guiding instructions are given to develop indicators in each perspective and 
develop causal linkages between them, as per the organisation's strategy and 
theory of the business. The idea is that indicators in the learning and growth 
perspective affect those of the organisation's internal business processes, which in 
turn affects those of external customers and finally affecting the indicators of the 
financial perspective. The monitoring of the strategy map indicators provides a 
means of monitoring strategic deployment, and thus- measuring strategic 
performance. 
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11.2.4 Benefits and Limitations of Framework 
The benefits of the developed framework include: decreasing the confusion 
associated with choosing among various tools/frameworks; clarifying the role of 
each tool/framework; a more comprehensive approach to measure business 
performance, adapted to construction; balancing the focus on key strategic areas 
while not ignoring other success factors; flexibility in the choice of tools for 
measuring strategic and excellence performance; and the possible incorporation of 
tools already used in construction. The limitations include: dependence on how 
well managers utilise the performance information it provides in achieving 
business success; the need for an efficient reporting system and a performance 
measurement function/responsibility; having the same cultural problems, such as 
resistance to change, encountered by other frameworks; benchmarking limited to 
construction contracting organisations; having practical and resource constraints 
to its comprehensiveness; and being timely with current up-to-date tools in 
research and practice. 
11.2.5 Validity and Compatibility of Framework 
The validation of the framework showed an overall positive feedback and high 
intention of adopting the framework. The experts commended the overall 
framework, as well as its components, and its applicability to construction 
contracting organisations received positive comments. The framework was also 
favourably compared to other frameworks in business and construction literature 
and was shown to be in line with cutting-edge research and to be more 
comprehensive and have clearer underlying relations. In addition, the developed 
framework was compatible with contemporary performance improvement 
techniques, such as six sigma, lean construction, knowledge management, and 
sustainable construction. 
11.2.6 Gaps in Knowledge of Business Performance Measurement 
As a result of the literature review, the gaps in knowledge were identified and 
analysed. It was found that a main gap exists in the development of a 
comprehensive performance measurement framework that would eliminate 
company's confusion of choosing between available frameworks, tools and 
techniques. Further gaps in general performance measurement knowledge were 
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found to be: the interaction of newly developed measurement systems with those 
existent in the company; the appropriate setting of targets and standards for 
performance measures; the aggregation of indicators across levels of the 
organisation; the resistance to change in implementing a performance 
measurement system; dynamism and flexibility of performance measurement 
systems; and the failure of management to convert measurement information into 
actions. 
A further review of literature in construction related publications revealed that the 
need for a comprehensive performance measurement framework exists in 
construction. Moreover, the measurement of specific construction performance 
areas and the design of measures specific to construction, especially soft issues, 
require more research. Other gaps identified were: investigating the application of 
the Balanced Scorecard, EFQM and KPI in construction organisations; the 
interrelation of measures between organisational and project levels and the effects 
of strategic objectives deployment on the development of performance 
measurement systems. 
11.2.7 Establishment of Performance Measurement Frameworks' Functions 
and Linkage to Strategic Management in Contracting Organisations 
The results of the questionnaire survey provided useful insights to the 
functionality of performance measurement frameworks in construction and their 
linkage to strategic management. It was first established that contracting 
organisations tend to balance their strategic objectives between financial and non- 
financial objectives more than ever before. The majority of organisations depend 
on end of period results for tracking strategic objectives, with an increasing 
number of organisations using strategic drivers. Key performance indicators are 
being extensively used in the industry, with in-house KPI being more used than 
the CBPP-KPI. The linkage of such indicators was found to have an above 
average linkage with strategic objectives, but a stronger linkage is required. 
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11.3 BENEFITS AND LIMITATIONS OF THE FRAMEWORK 
As in any performance measurement framework or tool, the developed framework 
has its benefits and limitations. These issues are covered in the following two sub- 
sections. 
11.3.1 Benefits of Framework 
As a result of the empirical evaluation and validation of the framework, the main 
benefits of the framework can be concluded in the following points. 
  Decreases much of the confusion associated with choosing between the 
various tools and techniques available. 
  Clarifies the role/function of each tool/technique used, in a complementing 
manner that creates synergy among them. 
  Adapted to suite construction contracting firms, which makes it more useful 
and easier to implement. 
  The Construction Excellence Model component of the framework is more 
comprehensive and has a wider coverage of performance criteria than other 
excellence models. Its underlying logic is also easier to understand and more 
user friendly. 
Flexibility in choice of performance measurement tools / frameworks, in the 
sense that the integrated methodology can work with any excellence model or 
strategic framework. Additionally, organisations can use any of the framework 
components in isolation. They might prefer sequential implementation of the 
framework or favour a certain component. It has to be noted, though, that full 
implementation would be recommended to achieve the complete benefit and 
synergy of framework components. 
  Incorporates the tools and techniques already used in construction, and thus 
implementation builds upon existing systems to achieve a more 
comprehensive system. The problem of interaction of newly developed 
measurement systems with those existent in the organisation is minimised by 
the adoption of the developed framework. 
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  The resources of organisations are limited and excelling in all areas 
simultaneously may not be possible. Whereas, focusing on certain key success 
aspects can cause the organisation to ignore other performance areas. This 
dilemma has been addressed in the framework by balancing excellence and 
strategic performance. The key success areas, as per the company strategy are 
monitored within strategic performance measurement, while all other areas 
can be kept at acceptable performance levels through the monitoring of 
excellence performance. 
11.3.2 Limitations of Framework 
The limitations of the developed framework can be summarised in the following 
points. 
  As with all other performance frameworks, the framework is only as good as 
whoever uses it. Meaning, the framework is merely a tool that clarifies what 
needs to be measured and how this can be done, but in no way can guarantee 
success of the organisation. For example, if management pursues an 
a inappropriate strategy or the economy takes a downturn, the organisation's 
performance would most certainly be affected, no matter how efficient the 
performance measurement system is. However, an improved performance 
measurement system is expected to raise the chances of success and increase 
organisational performance in relation to competitors. 
  The inclusion of strategic and excellence performance, as well as the wide 
coverage of performance aspects covered, results in a number of measures 
being developed and monitored. These measures exceed management's 
natural capability of monitoring. Furthermore, the presentation of data to 
" management is particularly important, and data need to be gathered, 
assembled and analysed systematically. An efficient reporting system, as well 
as a performance measurement function/responsibility, is thus needed for the 
framework to be implemented effectively. Furthermore, a software support 
tool could be utilised to manage, the reporting system and develop the 
measurement data and information necessary for decision-making. 
  The same implementation problems that face any framework exist with the 
developed framework. For example, the resistance to change culture persistent 
in many organisations poses an implementation problem. The appropriate 
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setting of targets and standards for indicators and the failure of management to 
take action upon performance results pose a problem that is inherent to 
performance measurement itself, regardless of whichever framework is used. 
  The. use of the Construction Excellence Model, by its nature is targeted 
towards construction, and is not applicable in other industries. This might 
limit the ability of organisations to benchmark across industries. However, a 
possible solution by the EFQM organisation is suggested in Section 12.3 of 
the next chapter. 
  Limitations exist regarding the comprehensiveness of the framework, as it is 
not possible nor desirable to measure everything within the organisation. The 
framework is considered to be comprehensive, as it can be populated with 
indicators and data as the user desires. But practical and resource constraints 
exist to which indicators/measures or data are selected and collected. Given 
this limitation, it has to be highlighted that the framework was shown to be 
more comprehensive than similar frameworks both in business and 
construction management literature. 
  The main criterion in selecting founding frameworks (i. e. the Balanced 
Scorecard and Baldrige and EFQM Excellence Models) for developing the 
theoretical basis of the Construction Excellence Model was popularity and 
establishment among researchers and practitioners. This criterion makes the 
Construction Excellence Model up-to-date with contemporary tools, and the 
methods and approach used in this research can be further applied and updated 
as new models emerge. 
11.4 RECOMMENDATIONS FOR INDUSTRY 
As a result of this research and its conclusions, the following recommendations 
are made for industry and practice: 
1. Organisations that only use KPI in performance measurement need to upgrade 
their approach to include more advanced/holistic methods. Furthermore, 
government organisations in the UK are encouraged to consider how the 
CBPP-KPI could be incorporated into other frameworks, such as the Balanced 
Scorecard and EFQM. This consideration has already been discussed in Cain 
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(2004) for EFQM, and companies have been using KPI in both frameworks 
for some time. More work is needed in this area, especially on the part of the 
government. 
2. Organisations are recommended to utilise the integrated methodology 
presented in this research with their current performance measurement 
systems. For example, a company using EFQM that would like to introduce 
the Balanced Scorecard, or vice versa, could utilise the integrated 
methodology to combine their use and create synergy between them. 
3. EFQM, as an organisation, is recommended to consider adapting its 
framework for the construction industry. A simple solution, inspired by the 
Construction Excellence Model, would be to add a projects criterion between 
the processes and results criteria. This would enable construction 
organisations to obtain a better picture of their performance and benchmark 
against other construction organisations. If the scores of the added project 
criterion were omitted, benchmarking against organisations in other industries 
would be possible. 
4. Construction contracting organisations are encouraged to use the Construction 
Excellence Model. Full benefit of the model would be expected from its total 
use; however, if companies are not willing to take this step, they could 
consider utilising its project results criterion in their EFQM assessment. This 
would provide an important construction viewpoint and not hinder their 
EFQM initiative. 
5. The organisations responsible for excellence models around the world need to 
amalgamate their approaches or present a case/evidence that the different 
approaches are related to cultural/geographic boundaries, which is not 
expected to be the case. 
6. Construction contracting organisations are encouraged to use the Construction 
Strategy Map for guidance in developing their own organisational strategy 
maps. The guidelines of the Construction Strategy Map are not cut in stone, 
and organisations might have alternative approaches to best develop their 
strategy maps. The same has happened with the original strategy map in 
Kaplan and Norton (2001a), where examples presented of actual strategy 
maps were not always consistent with the guidelines instructed by Kaplan and 
Norton. 
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7. The originators of the Balanced Scorecard or supporting organisations, such as 
the Balance Scorecard Collaborative (www. bscol. com) are recommended to 
consider creating templates or guiding instructions to the development of 
Balanced Scorecards and strategy maps in various industries, as is the case 
with the Construction Strategy Map. This would assist in the adoption of the 
Balanced Scorecard, as some companies face complexities in developing 
scorecards/strategy maps relevant to their respective industries. 
11.5 RECOMMENDED FUTURE WORK AND RESEARCH 
Based on this research and the conclusions previously discussed, future work and 
research is also recommended as follows. 
1. The scope of the framework could be expanded to suit the needs of other types 
of construction organisations, such as architectural/engineering consultants 
and owner organisations. Qualitative research could be conducted resulting in 
modifications to the framework. Quantitative research might be required to 
confirm these modifications. Expected modifications could include, for 
example, modifying the relative criterion weights in the Construction 
Excellence Model, for different types of organisations. 
2. The consideration of organisation size is another area of possible research, 
where spin-off frameworks could be developed for small and medium 
enterprises. 
3. Further research could investigate the development of an international 
unified/amalgamated Excellence Model that incorporates other national 
excellence/quality models, such as EFQM, Baldrige, the Japanese Deming 
prize and the Australian Quality Award. 
4. The criterion weights of national Excellence Models require empirical 
justification. Furthermore, within the Construction Excellence Model, 
alternative methods for computing criterion weights can be applied, such as 
Data Envelopment Analysis and the Analytic Hierarchy Process. Comparisons 
of these methods can be conducted to explain their differences. 
5. An efficient reporting system and a software support tool is needed for the 
framework to be implemented efficiently. The objective of the support tool is 
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to provide an automated mechanism to aid in the measurement of business 
performance and provide management with the necessary information for 
decision-making. The functions of such a tool could be: to store relevant 
performance data that relates to an organisation's strategy and excellence 
performance; and retrieve the performance data in an informative manner to 
decision-makers. Suitable reports need to be developed that include a 
signalling mechanism to highlight the under/over achievement of performance 
areas throughout the organisation. These reports also need to track relevant 
trends and provide an informative picture of the direction of performance in 
the organisation. Given the objective and functions of the software support 
tool, it appears that the most appropriate automation method would be via a 
database management system (DBMS). 
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A-1 Expert Interview Meeting Form 
Name: Date: 
Company / Organization: 
Position: Tel.: 
Address: 
Q1. What is the number of employees in your company? 
Q Less than 80 Q From 80 to 600 Q More than 600 
Q2. Could you rate your familiarity with company performance measurement (e. g. 
working with the Balanced Scorecard and EFQM) 
Non familiar Slightly Moderately Veryfamiliar Extremely 
familiar familiar familiar 
QQQQQ 
Q3. Could you rate the importance of each success criteria in determining company 
business performance? Additionally, can you indicate from your experience the 
approximate time lag existing between a change in the respective criterion and its effect 
on business performance? Please add any missing criteria you see necessary and rate their 
importance and time lag as well. (See Attachment I) 
Q4. Can you evaluate the causal relations of the framework and estimate from your 
experience the average time lag of the arrows between criteria in the framework? (See 
Attachment II) 
Q5. Can you evaluate how does each sub-criterion express / measure the concept of the 
criterion (e. g. how well does the development and communication of mission, vision and 
values express leadership). Add any sub-criteria you feel necessary to define the criterion 
and give it a rating. (See Attachment III) 
Q6. Who is the appropriate person / position in a contracting company to respond to a 
future questionnaire survey on this framework? 
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Q7. Please rate the degree of the following aspects of the framework and provide any 
comments you might have. 
A. Usefulness No Slightly Moderately Very useful Extremely 
usefulness useful useful useful 
Serviceable acid 
can produce good 
QQQQQ 
results 
B. Practicality No Slightly Moderately Very Extremely 
practicality practical practical practical practical 
Inclined to action rather Q 13 QQQ 
than theory or speculation 
C. Annlicability No Slightly Moderately Very Extremely 
applic- applicable applicable applicable applicable 
Appropriate to the extent ability 
to which it can be applied 
QQQQQ 
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ATTACHMENT III 
EVALUATION OF SUB-CRITERIA IMPORTANCE IN DEFINING 
CRITERIAOF THE FRAMEWORK 
Criteria / Sub-Criteria Not Slightly Moderately Very Extremely 
Important Important Important Im octant Im octant 
A. Leadership 
1. Leaders develop and communicate mission, 
vision, and values. 
2. Leaders are actively involved in ensuring 
management systems are developed, 
implemented and continuously improved. 
3. Leaders measure organisational performance 
and translate results into improvements. 
4. Leaders are actively involved with 
customers. 
5. Leaders are actively involved with 
stakeholders. 
6. Leaders create an environment for 
empowerment, innovation, learning and 
su ort. 
B. Customer Focus 
1. Systematic identification and monitoring of 
customer requirements and needs. 
2. Translation of customer requirements and 
needs into actions and expressed in company's 
products / services. 
3. Organisation staff are actively involved with 
customers. 
C. Stakeholder Focus 
1. Systematic identification and monitoring of 
stakeholder requirements and needs. 
2. Translation of stakeholder requirements and 
needs into actions and expressed in company's 
products / services. 
3. Organisation staff are actively involved with 
stakeholders. 
D. Information and Analysis 
1. Availability of appropriate, relevant and 
updated data / information to employees and 
stakeholders. 
2. Raw data and information are analysed to 
provide meaningful information. 
3. Data and information is used to take 
necessary actions and direct im rovements. 
4. Hardware and software systems are reliable 
and current with business needs. 
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Criteria / Sub-Criteria 
E. Strategic Management 
Not 
Im ortant 
Slightly 
Im ortant 
Moderately 
Important 
Very 
Important 
Extremely 
-Important 
1. Presence of a systematic strategic 
planning process. 
2. Strategic planning is based on systematic 
gathering of data and information. 
3. The strategic plans reflect customer and 
stakeholder needs. 
4. Strategic plans and objectives are 
communicated throughout the organisation 
5. Monitoring mechanisms and/or measures 
exist to track strategic deployment at 
corporate and operational levels. 
- - F -- = F - I 1 -1 __ i I F. Innovation, Learning and Knowledge Management 
1. Innovation is encouraged and managed. 
2. Technology is planned and managed. 
3. Knowledge and organisational learning 
are lanned and managed. 
G. People Management 
1. People resources and capabilities are 
planned, managed and improved. 
2. People are involved and empowered. 
3. People are rewarded and recognised. 
4. People and the organisation have a 
dialogue. 
5. Work systems and processes exist that 
motivate and enable employees. 
6. A healthy and safe work environment 
exists. 
H. Partnership and Supplier 
Management 
1. External partnerships & supplier relations 
are planned. 
2. External partnerships & supplier plans are 
controlled and managed. 
3. External partnerships & suppliers are 
managed based on their needs and 
contributions. 
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Criteria / Sub-Criteria 
1. Resource Management 
Not 
Important 
Slightly Moderately 
Im ortant In: ortant 
Very 
Important 
Extremely 
Im ortant 
1. Financial resources are planned and 
managed. 
2. Physical long-term resources (e. g. building 
and land) are planned and managed. 
3. Physical operational resources (e. g. material 
and equipment) are planned and managed. 
J. Processes 
1. Processes are systematically identified and 
designed. 
2. Processes are controlled, improved and 
managed. 
3. Process design is based on customer and 
stakeholder needs and requirements. 
K. Project Results 
1. Project predictability / variance of costs and 
time. 
2. Project safety. 
3. Project teamwork and harmony. 
4. Society and environmental impact of 
projects. 
5. Quality of the constructed facility 
L. Customer Results 
1. Customer relations. 
2. Customer satisfaction. 
3. Customer perception. 
M. Society & Stakeholder Results 
1. Employee satisfaction. 
2. Employee motivation. 
3. Company citizenship. 
4. Other stakeholder satisfaction. 
EE EE- 
N. Business Results 
1. Financial performance (e. g. profits, sales, 
liquidity). 
2. Non-financial performance (e. g. market 
performance). 
3. Company characteristics (e. g. quality and 
flexibility) 
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A-2 IDEFO Process Model of Hybrid Framework 
Authorities in literature have backed the notion of expressing performance 
frameworks as process models. Rolstadas (1998, p. 995) put modelling of 
performance as a necessity in measuring performance "In order to do performance 
measurement, an enterprise model is needed". Damelio (1996) asserted that 
process mapping is particularly useful when measuring performance, and 
suggested relational maps on the enterprise level. Beretta (2002) advocated 
process-based performance measurement in organisations. O'Donnell and Duffy 
(2002) modelled design performance using the IDEFO (Integration Definition for 
Function Modelling) process modelling language, in order to measure it. 
Furthermore, Bryde (2003) modelled project management performance based on 
the EFQM excellence model and advocated the resulting framework to assess 
successful project management. Finally, in his description of the fast lane to 
management excellence, Ogranovitch (2002) acclaimed it started by process 
management that is accompanied by a performance measurement program. 
In order to represent the framework as a process map, the modelling technique of 
IDEFO was chosen as a vehicle for the framework representation. Many modelling 
techniques exist (Business Process Modelling Tools 2003) and comparisons 
among different techniques can be found in Court, Culley and McMahon (1996) 
and Lin, Yang and Pai (2002). Luo and Tung (1999) categorised modelling 
techniques based on their perspective as object, activity or role. Brown et al. 
(1995) categorised them as data, activity and product. The framework being 
developed is an activity model, according to both references, since each 
performance factor represents a management activity and does not focus on data, 
product, objects or roles. Both papers suggest IDEFO as a leading activity 
modelling techniques. Furthermore, Kamara, Anumba and Evbuomwan (2000) 
used IDEFO to model construction customer requirements' processing and 
considered the following three reasons for its appropriateness. 
" Dealing with functional/activity modelling - which is the type of model the 
suggested framework is categorised under. 
" Serves linear processes - the suggested framework parallels this characteristic 
and this was clearly revealed from the interview feedback. 
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,_ 
" Relatively easy to use and understand and has been proven suitable for use in 
construction - this requirement is a trait in communicating the framework to 
potential users. 
Many other , 
frameworks/approaches that have similarities or parallels with the 
suggested framework have been modelled using IDEFO. For example, Yusuf and 
Smith (1996) used SADT-IDEFO to model business processes in steel fabrication. 
Cakar, Bititci, and MacBryde (2003) approach to human resource management 
followed a strategic planning, implementation and results approach, as in the 
suggested framework, and used IDEFO for representation. DeMonsabert, Buede, 
and Vasilakopoulou (1999) used IDEFO to identify functional elements of 
wastewater treatment process and their interrelationships, which is the same 
purpose of the suggested framework. Finally, IDEFO was used to develop a 
comprehensive framework, which again is the same purpose of the proposed 
framework, to model information for a construction project risk management 
system (Tah and Carr 2000). The ease of IDEFO in developing and 
communicating processes is a favourable trait that added choice of its selection. 
Lo, Humphreys and Sculli (2001) showed that using IDEFO to express ISO 9000 
quality manuals processes proved efficient and that 70 per cent of local Hong 
Kong workers reported efficiency, clarity and legibility. 
A standard was set for the use of IDEFO (Standard for IDEFO 1993) and explained 
in Feldmann (1998). The general notation for the main element of IDEFO, the 
`Activity Box' syntax is shown in Figure A-2.1. In order, to simplify the 
framework representation as possible, and since the arrows (relationships) of 
mechanism and call are not required in the framework, they were omitted and the 
modelling notation used is as shown in Figure A-2.2. The input arrow signifies 
what is used by the activity to produce the output arrow. The control arrow 
signifies what has an effect on the activity. 
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Control 
Input Output 
ACTIVITY I 
(Verb Phrase) 
Mechanism II Call 
Figure A-2.1: IDEFO Activity Box Syntax (Feldmann 
1998 and Standard for IDEFO 1993) 
Control 
Input Output 
ACTIVITY 
(Verb Phrase) 
Figure A-2.2: Simplified Activity Box Syntax Used 
to Develop Framework Process Model 
The framework consists of two main processes: the management of performance 
drivers; and the achievement of performance results. It is assumed that if the first 
process is managed efficiently, the second would yield desirable results. The 
driving performance factors were shown as managing performance activities, and 
the results performance factors as achieving performance activities. The results 
factor of `people, partners and supplier results' was better represented as 
achieving results of internal/project stakeholders, where internal indicates being 
under the internal/direct influence of the company's management. Similarly, the 
results factors of `customer results' and `society results' were better represented 
by achieving results of external stakeholders, where external indicates not being 
under the direct influence of company's management. Both processes are shown 
in Figures A-2.3 and A-2.4. It should be mentioned that the number of activities 
reached seven, despite IDEFO limiting it to six. Nevertheless, the process 
modelling remained tractable and understandable, which justifies the additional 
activity. 
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P EVEIJf' 
WORK 
CULTURE 
A16 Influence of Influence of 
Work Culture Work Culture 
Guidance 8 Direction Influence of 
Work Culture 
/ 
j" YV 
LEAD 
ORGANISATION 
Guidance 
All & Direction 
FOCUS ON 
STAKEHOLDERS 
StakehoIdef MANAGE 
PROVIDE 
needs 
i STRATEGY 
INFORMATION 
& ANALYSIS Al3 
Performance II 
Results Information & Resullts MANAGE 
PROCESSES 
Figure A-2.3: Managing Performance Drivers Process 
Performance 
Factors' Effect Effect of Project 
Stakeholders 
ACHIEVE 
RESULTS OF 
INTERNAL 
STAKEHOLDERS Effect of Project 
A2t 
Results 
ACHIEVE 
External Factors PROJECT 
RESULTS Effect of 
A22 Organisation 
ACHIEVE Stakeholders 
RESULTS OF 
EXTERNAL 
STAKEHOLDERS 
Project Stakeholer Project Results - 
A23 
oeýare I- 
Influence of 
Work Culture 
Strategic 
Plans 
MANAGE 
Function or 
L FUNCTIONS 8 Programme PROGRAMMES Plans Performance 
Factors' Effect 
ACHIEVE 
ORGANISATION 
RESULTS 
Organisation 
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APPENDIX B 
Questionnaire Survey 
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I. GENERAL INFORMATION 
Name: Position: 
Address: Tel.: 
Please ickthe suitable änswer _ ... 
ý 
. __ .. __ . LLý , , _... _ _. _.. _ ... _ __.,, ..... _` 
Q1. Which perspective are you answering the questionnaire from? 
[I Corporate [] Division [] Business unit [] Other, please specify 
This perspective will define the term `organisation' hereafter. Organisation name is: 
Q2. What is the annual turnover of your organisation? £ Million 
Q3. What best represents the nature of your organisation? (Multiple answers possible) 
[] General construction [] Civil engineering [] Building construction 
[] Housing construction [] Site preparation [] Other, please specify 
II. BUSINESS PERFORMANCE ASPECTS OF THE ORGANISATION 
nR, iF" -"""-, rnarent' a.. w. . orf uý 
Tgcsiness 
pearý'ýRU' 
+r... +vwngepps. ýee-.... 
Phis' section is destgn,. . yy, e measure diffe aspects rf*.. 
awormance m your organisation Please circle Q ,° 
the most appropriate rating or tick the box [k/] that you agree with most., 
For example Not Important Extremely Important 
12 ý3 45 
'OR- it 
Q4. How are formal strategic objectives (i. e. within formal strategic plans) typically stated in your organisation? 
[] No formal strategic objectives exist for the organisation. 
[] Strategic objectives are stated mostly in financial terms. 
[] Strategic objectives are balanced between financial and non-financial terms. 
[] Strategic objectives are stated mostly in non-financial terms. 
_Q5. 
How does your organisation monitor the implementation of strategic objectives? 
[] No formal strategic objectives exist. 
[] Strategic objectives exist but no formal review / monitoring of results is performed. 
[] End of period results (e. g. annual) of strategic objectives are reviewed. 
[] Strategic drivers' results are reviewed (e. g. high priority performance indicators that are 
directly linked to strategic objectives in a causal manner). 
[] Other (please specify) 
Q6. What type of performance measurement system(s) does your organisation use? (Multiple answers possible) 
None ; Best Practice Program KPI In-house KPI EFQM Balanced Scorecard Other (please specify) 
[I, [] [] [] [] II 
Q7. If your organisation uses any form of KPI, please rate how they are linked to strategic objectives. 
No formal ties identified Direct causal ties identified 
12345 
Q8. If your organisation uses the EFQM model, please rate the following uses according to purpose of use. 
Not a purpose Key purpose 
a. General business assessment / health check 12345 
b. Identify areas for improvement 12345 
c. Benchmark organisational performance 12345 
d. Formulate strategic objectives (e. g. use criteria to 
formulate objectives) 1- 2345 
e. Formulate business / operational plans and objectives 12345 
f. Other (please specify) 12345 
Q9. If your organisation uses the Balanced Scorecard, please rate the following uses according to purpose. 
Not a purpose Key purpose 
a. Develop balanced strategic objectives 1'2345 
b. Communicate strategy within the organisation 1' 2345 
c. Align operational Balanced Scorecards to the 
organisational Balanced Scorecard 12345 
d. Develop a strategy map to monitor strategy 12345 
e. Other (please specify) 1234'5 
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Q10. Please rate the importance of the following performance factors in improving organisational business 
performance results (e. g. financial and market results). If you feel any further performance factors need to be 
added please specify below. 
Not Moderately Extremely 
Important Important Important 
a. Leadership 1 2 3 4 5 
b. Customer focus 1 2 3 4 5 
c. Other stakeholder focus '1 2 3 4 5 
d. Information and analysis 1 2 3 4 5 
e. Strategic management 1 2 3 4 5 
f. Intellectual capital management 1 2 3 4 5 
g. People management 1 2 3 4 5 
h. Partnership and supplier management 1 2 3 4 5 
i. Resource management 1 2 3 4 5 
k. Risk management 1 2 3 4 5 
1. Process management 1 2 3 4 5 
m. Work culture management 1 2 3 4 5 
n. Project results 1 2 3 4 5 
o. Internal stakeholder performance (i. e. under 
the direct influence of the organisation, 
for example, employees and suppliers) 1 2 3 4 5 
p. External stakeholder performance (i. e. not 
under the direct influence of the organisation, 
for example, customers and society) 1 2 3 4 5 
Q11. Please rate the definitions (Q11-A) of the following performance factors and their actual effectiveness in your 
organisation (Q11-B). If you feel any item is missing, please add Q11-A. Q11-B. 
below. Definition Actual Effectiveness 
Importance in defining Actual effectiveness in 
leadership your organisation 
Leadership Not Extremely Not Extremely 
important important important important 
a. Leaders develop and communicate mission, vision, and values. 1234512345 
b. Leaders are actively involved in ensuring management systems are 1234512345 
aeveiopea, III1p1G11101AGu auu a vuuuuv uuýý ALILFI VV UU. 
c. Leaders measure organisational performance and translate results into 
improvements. 
d. Leaders are actively involved with customers. 
e. Leaders are actively involved with stakeholders. 
f. Leaders create an environment for empowerment, innovation, learning 
and support. 
Customer Focus 
a. Systematic identification and monitoring of customer requirements 
and needs. 
b. Translation of customer requirements and needs into actions and 
expressed in organisation's products / services. 
c. Organisation staff are actively involved with customers., 
Other Stakeholders' Focus 
a. Systematic identification and monitoring of stakeholder requirements 
and needs. 
b. Translation of stakeholder requirements and needs into actions and 
expressed in organisation's products / services. 
C. Organisation staff are actively involved with stakeholders. 
12 3 4 5 
12 3 4 5 
12 3 4 5 
12 3 4 5 
Importance in defining 
customer focus 
Not Extremely 
important important 
12345 
12345 
12345 
importance in defining 
other stakeholders' 
focus 
Not -. , 
Extremely 
important important 
1 2' 345 
12345 
123q5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
Actual effectiveness in 
your organisation 
Not Extremely 
important important 
12345 
12345 
12345 
Actual effectiveness in 
your organisation 
Not Extremely 
important important 
1' '2 345 
12345 
12345 
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Q11. Continued. 
Information and analysis 
a. Availability of appropriate, relevant and updated data / information to 
employees and stakeholders. 
b. Raw data and information are analysed to provide meaningful 
information. 
c. Data and information is used to take necessary actions and direct 
improvements. 
d. Information gathering, analysis and interface systems (hardware & 
software) are efficient, reliable and current with business needs. 
Strategic management 
a. Presence of strategic planning or thinking. 
b. Strategic planning is a systematic process. 
c. Strategic planning is based on gathering of data and information and 
reflects customer and stakeholder needs and requirements. 
d. Strategic plans and objectives are communicated throughout the 
organisation. 
e. Monitoring mechanisms and/or measures exist to track strategic 
. deployment at corporate and operational 
levels. 
Intellectual Capital Management 
a. Innovation is encouraged and managed. 
b. Technology (e. g. techniques, methods, inventions) is planned and 
managed. 
c. Knowledge and organisational learning are planned and managed. 
Q11-A, 
Definition 
Importance in defining 
information & analysis 
Not Extremely 
important important 
12345 
12345 
1234 5' 
1234 51 
Importance in defining 
strategic management 
Not Extremely 
important important 
12345 
12345 
1234 51 
1234 51 
1234 5I 
Importance in defining 
intellectual capital 
mngt. 
Not Extremely 
important important 
12345 
12345 
12345j 
Importance in defining 
people management 
People management Not Extremely 
important important 
a. People resources and capabilities are planned, managed and improved. 12.345 
b. A healthy and safe work environment exists. 12345 
c. People are communicated with, involved and empowered. 12345 
d. People are motivated, rewarded and recognised. 12345 
e. Teamwork is encouraged and enabled. 12345 
Partnerships & supplier management 
a. Partnerships & supplier relations are planned. 
b. Partnerships & supplier plans are controlled and managed. 
c. Partnerships & suppliers are planned based on their needs, 
contributions and a teamwork culture. 
Resource management 
a. Financial resources are planned and managed. 
b. Physical operational resources (e. g. material and equipment) are 
planned and managed. 
c. Physical long-term resources (e. g. building and land) are planned and 
managed. 
importance in defining 
partner & supplier 
mngmt 
Not Extremely 
important important 
12345 
1` 2345 
12345 
Importance in defining 
resource management 
Not Extremely 
important important 
12345 
1 2ý 3 4' -5 
1` 2 3 :=4 :S 
Q11-B. 
Actual Effectiveness 
Actual effectiveness in 
your organisation 
Not Extremely 
important important 
12345 
12345 
12345 
12345 
Actual effectiveness in 
your organisation 
Not Extremely 
important important 
12345 
12345 
12345 
12345 
1234S 
Actual effectiveness in 
your organisation 
Not Extremely 
important important 
12345 
12345 
12345 
Actual effectiveness in 
your organisation 
Not Extremely 
important important 
12345 
12345 
12345 
12345 
12345 
Actual effectiveness in 
your organisation 
Not Extremely 
important important 
12345 
12345 
12345 
Actual effectiveness in 
your organisation 
Not Extremely 
important " important 
12345 
12 3"4 5 
12345 
k 
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Q11. Continued. 
Risk management 
a. Project and organisation risks are identified and evaluated. 
b. Plans are set to mitigate relevant risks. 
c. Effects of risk management plans are evaluated and controlled. 
d. Actions are taken to improve the risk management programme. 
Process management 
a. Processes are identified and designed. 
b. Processes are clearly communicated to staff and stakeholders. 
c. Processes are implemented and controlled. 
d. Processes are updated and improved. 
e. Process design is based on customer and stakeholder needs and 
requirements. 
Work culture management 
a. Existing behavioural norms and organisational values are identified. 
b. Desired behavioural norms and organisational values are planned for. 
c. Behavioural norms and organisational values are measured to control 
plans. 
d. Work culture programme is improved. 
Qll-A. 
Definition 
Importance in defining 
risk management 
Not Extremely 
important important 
12345 
12345 
12345 
12345 
Importance in defining 
process management 
Not Extremely 
important important 
12345 
12345 
12345 
12345 
123451 
Importance in defining 
work culture 
Not Extremely 
important important 
12345 
12345 
1234 51 
1234 51 
Q11-B. 
Actual Effectiveness 
Actual effectiveness in 
your organisation 
Not Extremely 
important important 
I2345 
12345 
12345 
12345 
Actual effectiveness in 
your organisation 
Not Extremely 
important important 
12345 
12345 
12345 
12345 
12345 
Actual effectiveness in 
your organisation 
Not Extremely 
important important 
12345 
12345 
12345 
12345 
Q12. Please rate how well the following performance factors are represented by indicators (Q12-A), and actual 
performance of each indicator in your organisation (Q12-B). If you feel an indicator is missing, please add below. 
Project performance 
a. Project predictability / variance of costs and time. 
b. Project safety. 
c. Project teamwork and harmony. 
d. Society and environmental impact of projects. 
e. Quality of the constructed facility, as per specifications. 
Organisational business performance 
a. Financial performance (e. g. profits, sales, liquidity). 
b. Non-financial performance (e. g. market performance, 
organisation image, flexibility). 
Internal stakeholder performance (i. e. 
directly under organisation's influence) 
a. Employee satisfaction 
b. Partner and supplier satisfaction 
External stakeholder performance (i. e. not 
directly under organisation's influence) 
a. Direct customer satisfaction. 
b. End user of facility satisfaction. 
c. Impact on society 
d. Impact on environment. 
Q12-A. 
Representation 
Suitability in measuring 
Project performance 
Not Extremely 
important important 
12345 
12345 
12345 
12345 
12345 
Suitability in measuring 
organisational business perf. 
Not Extremely 
important important 
12345 
12345 
Suitability in measuring internal 
stakeholder perf. 
Not Extremely 
important important 
12345 
1234.5 
Suitability in measuring 
external stakeholder perf. 
Not Extremely 
important important 
12345 
12345 
12345 
12345 
Q12-B. 
Actual Performance 
Actual performance in your 
organisation 
Very weak Very strong 
performance performance 
12345 
12345 
12345 
12345 
12345 
Actual performance in your 
organisation 
Very weak Very strong 
performance performance 
12345 
12345 
Actual performance in your 
organisation 
Very weak Very strong 
performance performance 
12345 
12345 
Actual performance in your 
organisation 
Very weak Very strong 
performance performance 
12345 
12345 
12345 
12345 
7A7 
APPENDIX C 
Analysis of Second Part of Questionnaire Survey 
C-1 Data Coding 
C-2 Missing Value Analysis 
C-3 Data Exploration 
C-4 Factor Analysis of Construct Items 
C-5 Confirmatory Factor Analysis 
C-6 Company Excellence Report 
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C-1 Data Coding 
The variables of Question 10, addressing the importance of each criterion in 
achieving business success, were coded according their numbering in the 
questionnaire. For example, IMP_A is the first criterion which is leadership and 
IMP_B is the second criterion which is customer focus. For Questions 11 and 12, 
each criterion has been coded with a 2-4 character code as following: leadership 
(LD); customer focus (CF); other stakeholder focus (SF); information and analysis 
(IA); strategic management (SM); intellectual capital management (ICM); people 
management (PEM); partnership and supplier management (PSM); resource 
management (REM); risk management (RKM); process management (PRM); 
work culture management (WCM); project performance (PRPF); organisational 
business performance (ORPF); internal stakeholder performance (ISPF); and 
external stakeholder performance (ESPF). Each sub-criterion is identified by the 
relevant criterion name then a middle character (after the first underscore) then the 
number of the sub-criterion (after the second underscore). The middle character 
resembles whether this variable measures importance or effectiveness. For 
example, LD_B_A addresses the first sub-criterion (A) in leadership (LD), and 
the middle (B) indicates measurement of effectiveness, while a middle (A) in 
LD_A_A would mean the measurement of sub-criterion importance. The code 
given to each summated variable uses a (T) at the end of the variable. Therefore, 
the variable LD_B T means the summated score of effectiveness for the sub- 
criteria of leadership. 
I 
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C-2 Missing Value Analysis 
Missing Value Analysis on Importance of Performance Factors (Criteria) 
Variable 
N Mean Std. Deviati Missing No. of Extremes s on 
Count Percent Low High 
IMP 
_A 
50 4.88 
. 39 0 .0 0 0 IMP_B 50 4.76 
. 52 0 .0 
0 0 
IMP_C 50 3.86 . 88 0 .0 0 0 IMP_D 49 4.08 . 81 1 2.0 1 0 IMP_E 49 4.06 . 83 1 2.0 2 0 IMP_F 49 3.33 1.13 1 2.0 3 0 
IMP-G 50 4.64 . 63 0 .0 1 0 IMP_H 50 4.08 . 72 0 .0 1 0 IMP_I 50 3.96 . 78 0 .0 0 0 IMP_K 50 4.20 . 83 0 .0 1 0 IMP_L 50 3.92 . 90 0 .0 0 0 IMP_M 49 4.02 . 90 1 2.0 0 0 IMP_N 50 4.22 . 91 0 .0 3 0 IMP_O 50 3.94 . 79 0 .0 0 0 IMP_P 49 3.43 . 94 1 2.0 0 0 
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Missing Value Analysis of Operational Definitions' (Sub-Criteria) Effectiveness 
Variables N Mean Std. 
Deviation Missing No. of Extremes 
Cou nt Percent Low High 
LD_B_A 50 3.64 1.05 0 .0 2 0 LD_B_B 50 3.46 
. 97 0 .0 1 0 LD_B_C 49 3.24 
. 97 1 2.0 3 0 LDB_D 
_ 
49 4.02 
. 66 1 2.0 0 0 LD 
_B_E 
49 3.37 
. 95 1 2.0 1 0 LD_B_F 49 3.39 . 91 1 2.0 1 0 CF B_A 50 3.58 . 93 0 .0 .2 0 CF B_B 49 3.43 
. 84 1 2.0 1 0 CF_B_C 49 3.76 
. 80 1 2.0 0 0 SF_B_A 50 2.96 . 90 0 .0 4 0 SF B_B 50 2.82 . 77 0 .0 0 1 SF_B_C 50 2.96 . 90 0 .0 0 0 IAB_A 
_ 
49 3.16 . 77 1 2.0 0 0 IA B_B 
_ 
49 3.08 . 89 1 2.0 2 0 IA B_C 
_ 
49 3.22 . 85 1 2.0 2 0 B_D IA 48 2.94 . 76 2 4.0 0 0 SM_B_A 50 3.74 . 88 0 .0 1 0 SM_B_B 49 3.22 . 94 1 2.0 2 0 SM_B_C 50 3.12 . 75 0 .0 1 0 SM_B_D 50 3.16 . 98 0 .0 2 0 SM_B_E 50 3.04 . 95 0 .0 0 0 ICM_B_A 49 3.12 . 95 1 2.0 3 0 ICM_B_B 49 3.02 . 99 1 2.0 0 0 ICM_B_C 49 2.94 1.01 1 2.0 0 0 
PEM_B_A 50 3.40 . 90 0 .0 1 0 PEM_B_B 50 4.40 . 64 0 .0 0 0 PE M_B_C 49 3.41 . 91 1 2.0 1 0 PEM_B_D 50 3.46 . 84 0 .0 1 0 PEM_B_E 50 3.54 . 91 0 .0 1 0 
PSM_B_A 50 3.20 1.03 0 .0 4 0 PSM_B_B 50 3.12 . 94 0 .0 4 0 PSM_B_C 50 3.04 . 92 0 .0 4 0 REM_B_A 50 4.20 . 90 0 .0 1 0 REM_B_B 50 3.62 . 83 0 .0 0 0 REM_B_C 50 3.42 1.07 0 .0 3 0 RKM_B_A 50 4.00 . 70 0 .0 0 0 
RKM_B_B 50 3.76 . 77 0 .0 0 0 
RKM_B_C 50 3.46 . 95 0 .0 1 0 RKM_B_D 50 3.46 . 84 0 .0 1 0 PRM_B_A 49 3.43 1.02 1 2.0 2 0 
PR M_B_B 49 3.18 . 95 1 2.0 1 0 PR M_B_C 49 3.24 . 92 1 2.0 1 0 PR M_B_D 49 3.16 . 94 1 2.0 1 0 PRM_B_E 49 3.14 . 96 1 2.0 2 0 WCM_B_A 49 2.88 . 86 1 2.0 0 0 WCM_B_B 49 2.86 . 91 1 2.0 0 1 WCM_B_C 49 2.41 
. 86 1 2.0 0 0 WCM_B_D 48 2.75 1.04 2 4.0 0 0 PRPF_B_A 50 3.90 
. 79 0 0 0 0 PRPF_B_B 50 4.48 
. 61 0 .0 0 0 PRPF_B_C 49 3.45 
. 89 1 2.0 0 0 PRPF_B_D 50 3.18 
. 94 0 .0 1 0 PRPF_B_E 50 3.84 
. 82 0 0 0 0 ORPF_B_A 50 4.22 
. 79 0 .0 1 0 ORPF_B_B 50 3.42 
. 
91 0 
.0 2 0 ISPF_B_A 50 3.52 
. 91 0 .0 2 0 ISPF_B_B 50 3.24 1.08 0 .0 5 0 ESPE B_A 50 3.82 
. 83 0 .0 0 0 ESPF_B_B 49 3.61 
. 89 1 2.0 2 0 ESPF_B_C 49 2.94 
. 80 1 2.0 0 0 ESPF_B_D 49 3.22 
. 77 1 2.0 2 0 
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Missing Value Analysis Operational Definitions' (Sub-Criteria) Importance 
Variables N Mean Std. Deviation Missing No. of Extremes 
Cou nt Percent Low High 
LD_A_A 49 4.69 . 55 0 .0 0 0 L D_A_B 49 4.45 . 71 0 .0 1 0 LD_A_C 49 4.33 . 72 0 .0 0 0 LD_A_D 49 4.55 . 71 0 .0 1 0 LD_A_E 49 4.06 . 90 0 .0 3 0 LD_A_F 49 4.63 . 60 0 .0 0 0 CF A_A 49 4.63 . 57 0 .0 0 0 CF_A_B 49 4.49 . 58 0 .0 0 0 CF A_C 49 4.47 . 68 0 .0 1 0 SF_A_A 49 3.92 . 81 0 .0 0 0 SF_A_B 49 3.84 . 75 0 .0 0 0 SF_A_C 49 3.71 . 71 0 .0 0 0 IA_A_A 48 4.17 . 81 1 2.0 2 0 IA_A_B 48 4.12 . 82 1 2.0 1 0 IA-A-C 48 4.37 . 76 1 2.0 1 0 IA_A_D 47 4.40 . 65 2 4.1 0 0 SM_A_A 49 4.71 . 58 0 .0 0 0 SM_A_B 49 4.27 . 76 0 .0 1 0 SM_A_C 49 4.31 . 71 0 .0 0 0 SM_A_D 49 4.41 . 70 0 .0 1 0 SM_A_E 49 4.14 . 65 0 .0 0 0 
ICM_A_A 48 4.19 . 79 1 2.0 
3 0 
ICM_A_B 48 4.13 . 70 1 2.0 0 0 
ICM_A_C 48 4.21 . 71 1 2.0 1 0 
PEM_A_A 49 4.57 . 65 0 .0 1 0 
PEM_A_B 49 4.84 . 43 0 .0 0 0 
PEM_A_C 48 4.54 . 62 1 2.0 0 0 
PEM_A_D 49 4.61 . 57 0 .0 0 0 
PEM_A_E 49 4.63 . 60 0 .0 1 0 
PSM_A_A 49 4.24 . 83 
0 .0 2 0 
PSM_A_B 49 4.18 . 78 0 .0 1 0 
PSM_A_C 49 4.06 . 77 0 .0 1 0 
REM_A_A 49 4.67 . 52 
0 .0 0 0 
RE M_A_B 48 4.35 . 73 
1 2.0 1 0 
REM_A_C 49 3.94 . 97 
0 .0 0 0 
RKM_A_A 49 4.69 . 51 
0 .0 0 0 
RKM_A_B 49 4.63 . 53 0 .0 0 0 
RKM_A_C 49 4.43 . 65 0 .0 0 0 
RKM_A D 49 4.31 . 74 
0 .0 1 0 
PR M_A_A 48 4.37 . 76 1 2.0 1 0 
PRM_A B 48 4.29 . 77 1 2.0 1 0 
PRM_A_C 48 4.29 . 68 1 2.0 0 0 PRM_A_D 48 4.23 . 78 1 2.0 1 0 PRM_A_E 48 4.27 . 74 1 2.0 0 0 WCM_A_A 49 3.90 . 94 0 .0 0 0 WCM_A_B 48 3.98 . 91 1 2.0 0 0 WCM_A_C 48 3.58 . 87 1 2.0 0 0 WCM_A_D 47 3.74 . 97 2 4.1 0 0 PRPF_A_A 49 4.67 
. 55 0 .0 0 0 PRPF_A B 49 4.90 . 31 0 .0 0 0 PRPF_A_C 49 4.18 
. 83 0 .0 2 0 PRPF_A_D 49 3.86 . 79 0 .0 0 0 PRPF_A_E 49 4.67 
. 
63 0 
.0 1 0 ORPF_A_A 49 4.73 
. 45 0 .0 0 0 ORPF_A_B 48 4.29 . 65 1 2.0 0 0 ISPF_A_A 49 4.51 
. 54 0 .0 0 
0 
ISPF_A_B 49 4.22 . 80 0 .0 1 0 ESPF_A_A 49 4.57 
. 74 0 .0 1 0 ES PF_A_B 49 4.45 
. 71 0 .0 1 0 ESPF_A_C 49 3.59 
. 93 0 .0 1 0 ESPF_A_D 49 3.80 
. 84 0 .0 0 0 
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ýý 
C-3 Data Exploration 
Normality of Performance Factors (Criteria) Importance 
Skewness Kurtosis Zskewness Zkunosis Normality 
IMP_A -3.45 12.378 -9.96 17.87 Extreme non-normality 
IMP_B -2.127 3.883 -6.14 5.60 Moderate non-normality 
IMP_C -1.023 1.562 -2.95 2.25 Moderate non-normality 
IMP_D -0.394 -0.662 -1.14 -0.96 Normal 
IMP_E -0.579 -0.114 -1.67 -0.16 Normal 
IMP_F -0.308 -0.596 -0.89 -0.86 Normal 
IMP_G -2.079 5.322 -6.00 7.68 Moderate non-normality 
IMP_H -0.459 0.136 -1.33 0.20 Normal 
IMP_I -0.196 -0.656 -0.57 -0.95 Normal 
IMP_K -0.618 -0.644 -1.78 -0.93 Normal 
IMP_L -0.363 -0.713 -1.05 -1.03 Normal 
IMP_M -0.579 -0.406 -1.67 -0.59 Normal 
IMP_N -0.968 0.08 -2.79 0.12 Normal 
IMP_O -0.147 -0.773 -0.42 -1.12 Normal 
IMP_P 0.323 -0.69 0.93 -1.00 Normal 
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Normality of Operational Definitions' (Sub-Criteria) Importance 
Skewness Kurtosis Zskewness Zkurtosis Normality 
LD_A_A -1.633 1.868 -4.71 2.70 Moderate non-normality 
LD_A_B -1.276 1.703 -3.68 2.46 Moderate non-normality 
LD_A_C -0.584 -0.838 -1.69 -1.21 Normal 
LD_A_D -1.651 2.618 -4.77 3.78 Moderate non-normality 
LD_A_E -0.661 -0.325 -1.91 -0.47 Normal 
LD_A_F -1.435 1.095 -4.14 1.58 Moderate non-normality 
CF_A_A -1.27 0.721 -3.67 1.04 Moderate non-normality 
CF_A_B -0.621 -0.554 -1.79 -0.80 Normal 
CF_A_C =1.335 2.272 -3.85 3.28 Moderate non-normality 
SF_A_A -0.09 -0.919 -0.26 -1.33 Normal 
SF_A_B -0.037 -0.508 -0.11 -0.73 Normal 
SF_A_C 0.105 -0.376 0.30 -0.54 Normal 
IA_A_A -0.818 0.476 -2.36 0.69 Normal 
IA_A_B -1.222 3.239 -3.53 4.68 Moderate non-normality 
A_C IA -1.039 0.662 -3.00 0.96 Moderate non-normality _ IA_A_D -0.556 -0.577 -1.61 -0.83 Normal 
SM_A A -1.935 2.804 -5.59 4.05 Moderate non-normality 
SM_A_B -0.791 0.238 -2.28 0.34 Normal 
SM_A_C -0.528 -0.855 -1.52 -1.23 Normal 
SM_A_D -1.149 1.499 -3.32 2.16 Moderate non-normality 
SM_A_E -0.138 -0.544 -0.40 -0.79 Normal 
ICM_A_A -1.157 1.838 -3.34 2.65 Moderate non-normality 
ICM_A_B -0.17 -0.867 -0.49 -1.25 Normal 
ICM_A_C -0.683 0.686 -1.97 0.99 Normal 
PEM_A_A -1.73 3.952 -4.99 5.70 Moderate non-normality 
PEM_A_B -2.685 7.131 -7.75 10.29 Moderate non-normality 
PEM_A_C -1.044 0.125 -3.01 0.18 Moderate non-normality 
PEM_A D -1.164 0.441 -3.36 0.64 Moderate non-normality 
PEM_A_E -2.033 5.986 -5.87 8.64 Moderate non-normality 
PSM_A_A -0.95 0.407 -2.74 0.59 Normal 
PSM_A_B -0.612 -0.235 -1.77 -0.34 Normal 
PSM_A_C -0.388 -0.421 -1.12 -0.61 Normal 
REM_A_A -1.231 0.505 -3.55 0.73 Moderate non-normality 
REM_A_B -0.986 0.946 -2.85 1.37 Moderate non-normality 
REM_A_C -0.74 0.39 -2.14 0.56 Normal 
RKM_A_A -1.355 0.885 -3.91 1.28 Moderate non-normality 
RKM_A_B -1.005 -0.086 -2.90 -0.12 Moderate non-normality 
RKM_A_C -0.692 -0.477 -2.00 -0.69 Normal 
RKM_A_D -0.887 0.556 -2.56 0.80 Normal 
PRM_A_A -1.039 0.662 -3.00 0.96 Moderate non-normality 
PRM_A_B -0.836 0.241 -2.41 0.35 Normal 
PRM_A_C -0.42 -0.752 -1.21 -1.09 Normal 
PRM_A_D -0.7 -0.022 -2.02 -0.03 Normal 
PRM_A_E -0.461 -0.971 -1.33 -1.40 Normal 
WCM_A_A -0.259 -1.019 -0.75 -1.47 Normal 
WCM_A_B -0.671 -0.152 -1.94 -0.22 Normal 
WCM_A_C -0.094 -0.56 -0.27 -0.81 Normal 
WCM_A D -0.247 -0.824 -0.71 -1.19 Normal 
PRPF_A_A -1.503 1.425 -4.34 2.06 Moderate non-normality 
PRPF_A_B -2.713 5.588 -7.83 8.07 Moderate non-normality 
PRPF_A_C -0.813 0.135 -2.35 0.19 Normal 
PRPF_A_D -0.264 -0.303 -0.76 -0.44 Normal 
PRPF_A_E -2.3 6.308 -6.64 9.10 Moderate non-normality 
ORPF_A_A -1.097 -0.832 -3.17 -1.20 
Moderate non-normality 
ORPF_A B -0.346 -0.644 -1.00 -0.93 
Normal 
ISPF_A A -0.445 -1.002 -1.28 -1.45 Normal 
ISPF_A_B -0.69 -0.273 -1.99 -0.39 
Normal 
ESPF_A_A -1.728 2.462 -4.99 3.55 Moderate non-normality 
ESPF_A_B -1.276 1.703 -3.68 2.46 Moderate non-normality 
ESPF_A_C -0.359 0.062 -1.04 0.09 Normal 
ESPF_A_D -0.248 -0.467 -0.72 -0.67 Normal 
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Normality of Operational Definitions' (Sub-Criteria) Effectiveness 
Skewness Kurtosis Zskewness Zkunosis Normality 
LD BA -0.444 -0.038 -1.28 -0.05 Normal 
LD_B_B -0.367 -0.388 -1.06 -0.56 Normal LD_B_C -0.365 0.366 -1.05 0.53 Normal 
LD_B_D -0.02 -0.554 -0.06 -0.80 Normal 
B E LD -0.186 -0.331 -0.54 -0.48 Normal _ _ LD BF -0.148 0 -0.43 0.00 Normal A B CF -0.802 0.983 -2.32 1.42 Normal . _ _ B B CF x0.065 0.611 -0.19 0.88 Normal _ _ CF_B_C -0.29 -0.193 -0.84 -0.28 Normal 
SF_B_A -0.44 0.185 -1.27 0.27 Normal 
SF_B_B -0.222 1.283 -0.64 1.85 Normal 
SF B_C -0.266 0.635 -0.77 0.92 Normal A B IA 0.285 1.488 0.82 2.15 Normal 
_ _ B_B IA 0.029 0.562 0.08 0.81 Normal 
_ IA_B_C -0.443 0.777 -1.28 1.12 Normal 
_ 
IA-BD -0.218 -0.311 -0.63 -0.45 Normal A B SM -0.593 0.798 -1.71 1.15 Normal _ _ B B SM -0.148 0.151 -0.43 0.22 Normal _ _ C B SM -0.2 0.641 -0.58 0.93 Normal _ _ B_D SM -0.06 -0.288 -0.17 -0.42 Normal _ SM_B_E 0.369 -0.286 1.07 -0.41 Normal 
ICM_B_A -0.401 -0.006 -1.16 -0.01 Normal 
B_B ICM 0.231 -0.23 0.67 -0.33 Normal _ ICM_B_C -0.004 -0.686 -0.01 -0.99 Normal 
B_A PEM -0.208 -0.014 -0.60 -0.02 Normal _ PEM_B_B -0.587 -0.556 -1.69 -0.80 Normal 
PEM_B_C -0.208 -0.014 -0.60 -0.02 Normal 
PEM_B_D -0.194 0.591 -0.56 0.85 Normal 
B_E PEM -0.294 0.143 -0.85 0.21 Normal _ PSM_B_A -0.42 -0.024 -1.21 -0.03 Normal 
PSM_B_B -0.401 0.703 -1.16 1.01 Normal 
PSM_B_C -0.404 0.463 -1.17 0.67 Normal 
B_A REM -1.107 1.482 -3.20 2.14 Moderate non-normality _ B_B REM -0.288 -0.333 -0.83 -0.48 Normal _ B_C REM -0.511 -0.148 -1.48 -0.21 Normal _ B_A RKM -0.372 0.269 -1.07 0.39 Normal _ RKM_B_B 0.17 -0.758 0.49 -1.09 Normal 
RKM_B_C -0.177 -0.23 -0.51 -0.33 Normal 
RKM_B_D -0.41 0.546 -1.18 0.79 Normal 
PRM_B_A -0.45 -0.176 -1.30 -0.25 Normal 
PRM_B_B 0.084 -0.422 0.24 -0.61 Normal 
B_C PRM -0.008 -0.248 -0.02 -0.36 Normal _ B_D PRM 0.138 -0.339 0.40 -0.49 Normal _ PRM_B_E 0.009 -0.003 0.03 0.00 Normal 
B_A WCM -0.39 -0.365 -1.13 -0.53 Normal _ WCM_B_B -0.059 -0.318 -0.17 -0.46 Normal 
B_C WCM -0.081 -0.629 -0.23 -0.91 Normal _ WCM_B_D -0.21 -0.605 -0.61 -0.87 Normal 
PRPF_B_A -0.857 0.93 -2.47 1.34 Normal 
PRPF_B_B -0.747 -0.366 -2.16 -0.53 Normal 
PRPF_B_C -0.087 -0.68 -0.25 -0.98 Normal 
PRPF_B_D 0.237 -0.196 0.68 -0.28 Normal 
PRPF_B_E -0.159 -0.589 -0.46 -0.85 Normal 
ORPF_B_A -0.678 -0.241 -1.96 -0.35 Normal 
ORPF_B_B -0.611 0.675 -1.76 0.97 Normal ISPF_B_A -0.741 0.969 -2.14 1.40 Normal 
ISPF_B_B -0.504 0.011 -1.45 0.02 Normal ESPF_B_A -0.555 0.082 -1.60 0.12 Normal 
ESPF_B_B -1.23 1.916 -3.55 2.77 Moderate non-normality ESPF_B_C -0.147 0.627 -0.42 0.90 Normal ESPF_B_D -0.687 1.638 -1.98 2.36 Normal 
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Normality of Summated Performance Factors (Criteria) 
Skewness Kurtosis Zskewness Zkurtosis 
LD_B T -0.549 0.886 -1.58 1.28 
CF_B_T -0.712 1.746 -2.06 2.52 
S F_B_T -0.87 1.291 -2.51 1.86 
IA_B_T -0.266 1.629 -0.77 2.35 
SM_B_T -0.343 1.11 -0.99 1.60 
ICM_B_T ; 0.009 0.024 -0.03 0.03 
PEM_B T -0.2 0.524 -0.58 0.76 
PSM_B T -0.833 0.829 -2.40 1.20 
REM_B_T -0.501 -0.279 -1.45 -0.40 
RKM_B_T 0.14 -0.525 0.40 -0.76 
PRM_B T -0.235 -0.125 -0.68 -0.18 
WCM BT -0.383 -0.634 -1.11 -0.92 
PRPF_B T -0.302 -0.984 -0.87 -1.42 
ORPF_B T -0.618 0.271 -1.78 0.39 
ISPF_B T -0.505 0.16 -1.46 0.23 
ESPF_B T -0.862 2.027 -2.49 2.93 
Normality 
Normal 
Normal 
Normal 
Normal 
Normal 
Normal 
Normal 
Normal 
Normal 
Normal 
Normal 
Normal 
Normal 
Normal 
Normal 
Normal 
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1. Leadership: 
C-4 Factor Analysis of Construct Items 
Total Variance Explained 
Initial Ei envalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 3.138 52.298 52.298 3.138 52.298 52.298 
2 . 964 16.071 68.369 
3 
. 
728 12.141 80.510 
4 
. 
542 9.027 89.537 
5 . 361 6.015 95.552 
6 . 
267 4.448 100.000 
Extraction Method: Principal Component Analysis. 
Scree Plot 
3.5 
3.0 
2.5 
2.0 
1.5 
1.0 
a) 
ca > 
aý 
rn 
w 0.0 l 
123456 
Component Number 
2. Customer Focus: 
Total Variance Explained 
Initial Ei envalues Extraction Sums of S uared Loadin s 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 1.893 63.114 63.114 1.893 63.114 63.114 
2 
. 708 23.592 86.706 3 
16 . 399 13.294 100.000 
Extraction Method: Principal Component Analysis. 
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Scree Plot 
2.0 
5 
1.5 
1.0 
a) 
ca > c a> a, 
w 0.0 
Component Number 
3. Other Stakeholder Focus: 
Total Variance Explained 
Initial Eiqenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.343 78.103 78.103 2.343 78.103 78.103 
2 . 
492 16.393 94.496 
3 . 165 5.504 100.000 
Extraction Method: Principal Component Analysis. 
259 
Scree Plot 
2.5 
2.0- 
1.5 
1.0 
ý 
.5 
co 
a) 
Cu 0.0 
Component Number 
4. Information and Analysis: 
Total Variance Explained 
Initial Ei envalues Extraction Sums of Squared Loadings 
Com onent Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.699 67.465 67.465 2.699 67.465 67.465 
2 . 727 18.181 
85.646 
3 . 338 
8.452 94.098 
4 . 236 
5.902 100.000 
Extraction Method: Principal Component Analysis. 
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Scree Plot 
3.0 
2.5 
2.0 
1.5 
1.0 
a> 
Co .5 
a, 
w 0.0 
Component Number 
5. Strategic Management: 
Total Variance Explained 
Initial Ei envalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 3.202 64.044 64.044 3.202 64.044 64.044 
2 . 
669 13.371 77.415 
3 . 
488 9.759 87.174 
4 . 404 
8.079 95.253 
5 . 237 
4.747 100.000 
Extraction Method: Principal Component Analysis. 
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Scree Plot 
35 
30- 
25- 
2.0- 
1.5. 
1.0 
a) 
c 5- 
c 
m 
rn 
w 0.0 
12 
Component Number 
6. Intellectual Capital Management: 
Total Variance Explained 
Initial Ei envalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.366 78.858 78.858 2.366 78.858 78.858 
2 . 362 12.080 90.938 
33 . 272 
9.062 100.000 
Extraction Method: Principal Component Analysis. 
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Scree Plot 
25, 
2.0 
1.5 
1.0 
c 
rn 
w 0.0 
Component Number 
7. People Management: 
Total Variance Explained 
Initial Ei envalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 3.297 65.931 65.931 3.297 65.931 65.931 
2 
. 
735 14.701 80.632 
3 . 497 
9.934 90.566 
4 . 
298 5.970 96.536 
5 
. 
173 3.464 100.000 
Extraction Method: Principal Component Analysis. 
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Scree Plot 
35-3.0 
25 
2.0 
1.5 
10 
cc 5 
C 
a) LM 
w 0.0 
12345 
Component Number 
8. Partnerships and Supplier Management: 
Total Variance Explained 
Initial Ei envalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.525 84.160 84.160 2.525 84.160 84.160 
2 . 317 
10.551 94.712 
3 . 159 
5.288 100.000 
Extraction Method: Principal Component Analysis. 
9. Resource Management: 
Total Variance Explained 
Initial Ei genvales Extraction Sums of Squared Loadings 
Component Total % 
. 
of Variance Cumulative % Total % of Variance Cumulative % 
1 2.172 72.405 72.405 2.172 72.405 72.405 
2 . 
550 18.343 90.748 
3 . 278 
9.252 100.000 
Extraction Method: Principal Component Analysis. 
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Scree Plot 
3.0 
2.5 
2.0 
15 
1.0 
ro 5 
iu 0.0 
Component Number 
10. Risk Management: 
Total Variance Explained 
Initial Ei envalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 3.053 76.332 76.332 3.053 76.332 76.332 
2 . 
435 10.864 87.196 
3 . 
312 7.791 94.987 
4 . 
201 5.013 100.000 
Extraction Method: Principal Component Analysis. 
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Scree Plot 
35- 
3,01 
2.5 
2.0 
1.5 
1.0 
C .5 
0) 
W 0.0 
1 
Component Number 
11. Process Managenment: 
Total Variance Explained 
Initial Ei envalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
_ 1 3.792 75.832 75.832 3.792 75.832 75.832 
2 
. 
560 11.206 87.038 
3 
. 
346 6.914 93.952 
4 
. 
213 4.267 98.218 
5 8.909E-02 1.782 100.000 
Extraction Method: Principal Component Analysis. 
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Scree Plot 
Q) 
ca > C a) C) 
w0 
Component Number 
12. Work Culture Management: 
Total Variance Explained 
Initial Ei envalues Extraction Sums of Squared Loadin s 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 3.102 77.544 77.544 3.102 77.544 77.544 
2 
. 
597 14.937 92.481 
3 
. 
158 3.952 96.432 
4 
. 
143 3.568 100.000 
Extraction Method: Principal Component Analysis. 
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Scree Plot 
3.5 
3.0 
2.5 
2.0 
1.5 
1.0 
ca 5 
c 
a) 
rn 
jL 0.0 
Component Number 
13. Project Performance: 
Total Variance Explained 
Initial Ei envalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 1.962 49.039 49.039 1.962 49.039 49.039 
2 . 809 20.234 
69.274 
3 
. 
678 16.945 86.219 
4 
. 
551 13.781 100.000 
Extraction Method: Principal Component Analysis. 
268 
Scree Plot 
22- 
2.0(- 
1.8- 
16. 
14 
1.2- 
110.8 
C 
.6 
rn 
jL 4 
1 
Component Number 
14. Organisational Business Performance: 
Total Variance Explained 
Initial Ei envalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 
2 
1.403 
. 
597 
70.144 
29.856 
70.144 
100.000 
1.403 70.144 70.144 
Extraction Method: Principal Component Analysis. 
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Scree Plot 
16- 
1.4 
1.2 
1.0 
a) 0 
.6 
CY) 
w .a 
Component Number 
15. Internal Stakeholder Performance: 
Total Variance Explained 
Initial Ei envalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 
2 
1.663 
. 337 
83.132 
16.868 
83.132 
100.000 
1.663 83.132 83.132 
Extraction Method: Principal Component Analysis. 
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Scree Plot 
1a 
16 
14. 
1.2- 
10. 
.6 
> 
c 4- 
a) 
_ UJ .2 
Component Number 
16. I? xternal Stakeholder Performance: 
Total Variance Explained 
2 
Initial Ei envalues Extraction Sums of Squared Loadinqs 
Component Total of Variance Cumulative % Total % of Variance Cumulative % 
1 2.505 62.619 62.619 2.505 62.619 62.619 
2 
. 
869 21.715 84.334 
3 . 442 11.051 
95.385 
4 
. 
185 4.615 100.000 
Extraction Method: Principal Component Analysis. 
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Scree Plot 
30- 
2.5 
2,0 
1.5 
1.0 
cc .5 
C 
a) 
0) 
jD 0.0 
Component Number 
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C-5 Confirmatory Factor Analysis 
Computer Output of LISREL (LInear Structural RELations) Program 
DATE: 7/ 3/2004 
TIME: 15: 46 
L ISREL 8.30 
BY 
Karl G. Jöreskog & Dag Sörbom 
This program is published exclusively by 
Scientific Software International, Inc. 
7383 N. Lincoln Avenue, Suite 100 
Chicago, IL 60646-1704, U. S. A. 
Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140 
Copyright by Scientific Software International, Inc., 1981-99 
Use of this program is subject to the terms specified in the 
Universal Copyright Convention. 
Website: www. ssicentral. com 
The following lines were read from file 
C: \LISREL83\PHD\FCTRSCRS\FCTRSCRS. SPJ: 
Confirmatory Factor Analysis on Summated Variables on Latent Variable 
EXCLNC 
Observed Variables 
LD B_T CF_B_T SF_B_T IA_B_T SDLB_T ICN. B_T PEM-B_T PSM-B_T REK--B_T RKM B_T 
PRM_B_T WCM_B_T PRPF_B_T ORPF B_T ISPF_B_T ESPF_B_T 
Covariance Matrix From File C: \LISREL83\PHD\FCTRSCRS\FCTRSCRS. DAT 
Sample Size = 49 
. Latent Variables EXCLNC 
Relationships 
LD B_T = 1*EXCLNC 
CF_B_T - EXCLNC 
SF B_T - EXCLNC 
IA_B_T - EXCLNC 
S&. B_T = EXCLNC 
ICI_B_T - EXCLNC 
PEK_B_T - EXCLNC 
PS&B_T = EXCLNC 
REN 
. 
B_T = EXCLNC 
RXM B_T = EXCLNC 
PRM_B_T = EXCLNC 
WCM-B_T - EXCLNC 
PRPF_B_T - EXCLNC 
ORPF_B_T - EXCLNC 
ISPF_B_T = EXCLNC 
ESPF_B_T - EXCLNC 
Path Diagram 
Iterations - 250 
Method of Estimation: Maximum Likelihood 
End of Problem 
Sample Size = 49 
Confirmatory Factor Analysis on Summated Variables on Latent Variable 
EXCLNC 
Covariance Matrix to be Analyzed 
LD_B_T 
LD_B_T 15.83 
CF_B_T 5.95 
SF_B_T 4.58 
IA-B_T 7.07 
CF_B_T SF_B_T IAB_T S&B_T ICILB_T 
-------- -------- -------- -------- -------- 
4.05 
2.36 4.74 
3.21 3.23 6.98 
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SM_B_T 9.65 4.03 4.26 6.08 12.97 
ICM_B_T 5.89 2.93 2.56 3.51 6.45 6.75 
PEM_B_T 9.41 3.79 2.31 5.87 7.71 5.27 
PSM B_T 6.65 3.26 2.75 3.48 5.37 4.59 
REZLB_T 4.30 2.17 1.58 2.53 4.92 3.43 
RKM-B_T 7.33 3.51 2.30 4.23 6.24 4.78 
PRM.. B_T 8.10 4.30 4.23 6.11 7.51 4.66 
WCM-B_T 5.26 1.71 2.45 2.78 3.82 2.05 
PRPF_B_T 4.47 2.07 1.20 1.98 4.11 3.08 
ORPF_B_T 2.58 1.92 1.58 1.64 2.79 1.58 
ISPF_B_T -3.60 1.57 1.20 1.69 1.76 2.33 
ESPF_B_T 5.64 2.92 2.47 3.79 5.73 4.02 
Covariance Matrix to be Analyzed 
PEtLB_T 
-------- 
PSM B_T 
-------- 
R M. B_T 
-------- 
RKM_B_T 
- 
PRI'LB_T 
-------- 
WCM-B_T 
PE 
_B_T 
11.27 -- ----- -------- 
PSt_B_T 4.90 6.92 
REMýB_T 3.96 2.96 5.82 
RIU'LB_T 5.58 4.55 4.15 8.26 
PRM_B_T 7.64 3.56 3.87 4.07 17.39 
WCM-B_T 4.70 3.40 2.23 3.10 2.82 10.00 
PRPF_B_T 3.75 3.50 2.22 2.70 3.64 2.63 
ORPF_B_T 1.75 2.05 1.73 2.27 2.59 1.76 
ISPF_B_T 2.96 3.30 1.77 1.84 1.97 2.81 
ESPF_B_T 4.18 4.85 3.15 4.06 3.47 3.08 
Covariance Matrix to be Analyzed 
PRPF B_T 
-------- 
ORPF_B_T 
-------- 
ISPF_B_T 
-------- 
ESPE B_T 
------ 
PRPF_B_T 4.61 
-- 
ORPF_B_T 1.63 2.03 
ISPF_B_T 2.36 1.00 3.18 
ESPF_B_T 3.59 2.13 3.10 6.59 
Confirmatory Factor Analysis on Summated Variables on Latent Variable 
EXCLNC 
Number of Iterations = 13 
LISREL Estimates (Maximum Likelihood) 
LD B_T = 1.00*EXCLNC, Errorvar. = 5.14 , R° = 0.68 (1.18) 
4.34 
CF_B_T - 0.48*EXCLNC, Errorvar. = 1.57 , R1 = 0.61 (0.076) (0.35) 
6.34 4.48 
SF_B_T = 0.40*EXCLNC, Errorvar. = 3.02 , R' = 0.36 (0.089) (0.64) 
4.49 4.75 
IA_B_T = 0.59*EXCLNC, Errorvar. = 3.23 R2 = 0.54 
(0.10) (0.70) 
5.80 4.59 
SN; `B_T = 0.87*EXCLNC, Errorvar. = 4.82 , R1 = 0.63 (0.13) (1.08) 
6.47 4.45 
ICx_B_T = 0.61*EXCLNC, Errorvar. = 2.74 , R1 = 0.59 (0.099) (0.61) 
6.21 4.51 
PEK_B_T - 0.78*EXCLNC, Errorvar. = 4.81 , R2 = 0.57 (0.13) (1.06) 
6.06 4.54 
PSM-B_T = 0.64*EXCLNC, Errorvar. = 2.48 , R3 = 0.64 (0.098) (0.56) 
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a 
6.57 4.42 I d` 
7 
J" 
{ 
x 
t 
kF 
1 
J 
RE? LB_T - 0.47"EXCLNC, Errorvar. = 3.46 , R2 = 0.41 (0.098) (0.73) 
4.82 4.72 
RKM_B_T = 0.66*EXCLNC, Errorvar. = 3.61 , R1 = 0.56 (0.11) (0.79) 
5.99 4.55 
PR LB_T - 0.73*EXCLNC, Errorvar. = 11.63, R2 = 0.33 
(0.17) (2.44) 
4.25 4.77 
WCM_B_T = 0.47*EXCLNC, Errorvar. = 7.69 , R2 = 0.23 (0.13) (1.60) 
3.45 4.82 
PRPF_B_T - 0.45*EXCLNC, Errorvar. = 2.45 , R3 = 0.47 (0.085) (0.52) 
5.29 4.66 
ORPF_B_T = 0.30*EXCLNC, Errorvar. = 1.10 , R' = 0.46 (0.057) (0.24) 
5.21 4.67 
ISPF_B_T - 0.35*EXCLNC, Errorvar. = 1.89 , R2 = 0.40 (0.072) (0.40) 
4.80 4.72 
ESPF_B_T - 0.61*EXCLNC, Errorvar. = 2.62 , R1 = 0.60 (0.097) (0.58) 
6.27 4.49 
Variances of Independent Variables 
EXCLNC 
10.69 
(3.11) 
3.44 
Goodness of Fit Statistics 
Degrees of Freedom = 104 
Minimum Fit Function Chi-Square = 172.37 (P = 0.00) 
Normal Theory Weighted Least Squares Chi-Square = 153.22 (P = 0.0012) 
Estimated Non-centrality Parameter (NCP) = 49.22 
90 Percent Confidence Interval for NCP = (20.06 ; 86.37) 
Minimum Fit Function Value = 3.59 
Population Discrepancy Function Value (FO) = 1.03 
90 Percent Confidence Interval for FO = (0.42 ; 1.80) 
Root Mean Square Error of Approximation (RMSEA) = 0.099 
90 Percent Confidence Interval for RMSEA = (0.063 ; 0.13) 
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.017 
Expected Cross-Validation Index (ECVI) = 4.53 
90 Percent Confidence Interval for ECVI = (3.92 ; 5.30) 
ECVI for Saturated Model = 5.67 
ECVI for Independence Model = 13.05 
Chi-Square for Independence Model with 120 Degrees of Freedom = 594.37 Independence AIC = 626.37 
Model AIC = 217.22 
Saturated AIC = 272.00 
Independence CAIC = 672.64 
Model CAIC = 309.76 
Saturated CAIC = 665.29 
Root Mean Square Residual (RMR) = 0.54 Standardized RNR = 0.075 Goodness of Fit Index (GFI) = 0.71 
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Adjusted Goodness of Fit Index (AGFI) = 0.63 
Parsimony Goodness of Fit Index (PGFI) = 0.55 
Normed Fit Index (NFI) = 0.71 
Non-Normed Fit Index (NNFI) = 0.83 
Parsimony Normed Fit Index (PNFI) = 0.62 
Comparative Fit Index (CFI) = 0.86 
Incremental Fit Index (IFI) = 0.86 
Relative Fit Index (RFI) = 0.67 
Critical N (CN) = 40.11 
The Modification Indices Suggest to Add an Error Covariance 
Between and Decrease in Chi-Square New Estimate 
ISPF_B_T SH-B_T 13.1 -1.70 
ISPF_B_T PSM_B_T 9.9 1.07 
ESPF_B_T ISPF_B_T 8.0 0.97 
The Problem used 32336 Bytes (= 0.0% of Available Workspace) 
Time used: 0.016 Seconds 
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APPENDIX D 
Research Validation 
D-1 Validation sheet 
D-2 Research Summary Report 
, )of 
D-1 Validation sheet 
BUSINESS PERFORMANCE MEASUREMENT FRAMEWORK 
VALIDATION SHEET 
Please read the "Summary Report on Research Study" and consult the author for any clarifications, 
then kindly answer the following questions 
Name: Organisation: 
Position: 
Method of business performance measurement in organisation 
None Best Practice Program KPI In-house KPI EFQM Balanced Scorecard Other (please specify) 
[] [] I] II [] II 
Q1. To what extent do you think the Business Performance Framework described in the entire research study 
addresses each of the following areas? 
Not at all Significantly 
a. Provision of information needed to assess business performance ............. 12345 
b. Strategic initiatives / plans are effectively monitored ........................... 
12345 
c. Comprehensive coverage of business performance .............................. 
12345 
d. Benchmarking capability ............................................................ 
12345 
e. Balancing of financial and non-financial measurement .......................... 
12345 
f. Flexibility of modifying measurement system 
according to strategy and business environment .............................. 
12345 
g. Structured methodology for measuring business performance ................ 12345 
h. Supports performance improvement ............................................. 12345 
Q2. Are there any changes / improvements you would suggest to the Business Performance Framework? 
Q3. Please rate the following aspects of the Business Performance Framework. 
Very Weak Very Strong 
a. Practicality of the framework ...................................................... 12345 
b. Usefulness of the framework ....................................................... 12345 
c. Clarity of the framework ............................................................. 12345 
Q4. If your company were to improve its performance measurement system, how far could you benefit from the 
suggested Business Performance Framework? 
Not at all Significantly 
12345 
Which parts of the framework would you consider adopting? 
[] Construction Strategy Map 
[J Construction Excellence Model 
[] Excellence Benchmarking Report 
[] Methodology for integrating strategic and excellence performance measurement 
[] Other, 
Why? 
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D-2 Research Summary Report 
MEAUSURING BUSINESS PERFORMANCE IN 
CONSTRUCTION CONTRACTING ORGANISATIONS 
Summary Report on Research Study 
July 2004 
By 
H. Bassioni 
Under the Supervision of 
Prof. A. Price and Dr. T. Hassan 
283 
hL 
Measuring Business Performance in Construction Contracting Organisations 
TABLE OF CONTENTS 
FORWARD 1 
EXECUTIVE SUMMARY 1 
INTRODUCTION 2 
BUSINESS PERFORMANCE MEASUREMENT IN CONSTRUCTION 2 
FRAMEWORK FOR MEASURING BUSINESS PERFORMANCE 4 
1. Strategic Performance Measurement 4 
2. Excellence Performance Measurement 8 
3. Integrating Strategic and Excellence Performance Measurement 9 
REFERENCES 10 
APPENDIX 12 
284 
Measuring Business Performance in Construction Contracting Organisations 
FORWARD 
This report is intended for organisations participating in the research study on 
Business Performance Measurement and is part of the PhD research of the author. 
EXECUTIVE SUMMARY 
Measuring performance has become evermore critical to business success. Many 
frameworks have been developed over the past two decades that use both financial 
and non-financial data, such as the Balanced Scorecard and Business Excellence 
Models. Performance frameworks have been used simultaneously in 
organisations, often as separate initiatives which can lead to confusion over 
purpose and priorities. The purpose of this study is to suggest an integrated 
approach to performance measurement in a non-competing and synergic manner. 
The reports of Latham and Egan and various government programmes, such as 
Movement for Innovation and Construction Best Practice Programme (CBPP) 
have created substantial awareness for performance measurement. The CBPP Key 
Performance Indicators (CBPP-KPI) have been adopted across the industry and 
have recently expanded to include a wide array of indicators. The European 
Foundation for Quality Management (EFQM) Excellence Model and the Balanced 
Scorecard are also being utilised, but on a lower scale than KPI, whether 
developed in-house or the CBPP-KPI. 
This research study evaluated the purpose of using each performance 
measurement framework in construction and across industries which illustrates 
how they could be integrated in a non-competing manner. It was found that 
Excellence models provide a wide spectrum of performance criteria and therefore 
gives a much more comprehensive view of the business. Excellence models are 
used in identifying the strengths and weaknesses of the organisation, assessing its 
overall business health and in benchmarking the organisation's performance. On 
the other hand, strategic performance frameworks, such as the Balanced Scorecard 
provide a more focused view of the areas critical to the organisation's strategy, 
and are mostly used in developing, monitoring, and evaluating strategic 
objectives. Both views are required by organisations and necessary to 
performance improvement. KPI have been used across industries since the 1960s, 
and have been very useful for industry benchmarking. They also form an integral 
part of other performance frameworks such as EFQM and the Balanced 
Scorecard, which can provide a more holistic approach and thus more value to the 
organisation. 
A business performance framework for measuring Strategic and Excellence 
performance is overviewed in the report. Strategic performance is measured via a 
Construction Strategy Map and Excellence performance is measured via a 
Construction Excellence model. A description and examples of these tools are 
described in the report, and a methodology for integrating Excellence and 
Strategic Performance. The research and tools developed were based on existing 
performance frameworks such as the Balanced Scorecard, and EFQM and 
Baldrige Excellence models, a theoretical formulation procedure and empirical 
interviews, case studies and questionnaire survey. 
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INTRODUCTION 
An increasing interest has been witnessed in business performance measurement 
within the last ten years. For example, a new book appeared on the subject every 
two weeks, in 1996, in the USA alone (Neely 1999). The performance 
measurement revolution has spread throughout many industries including the 
construction industry. Reports on the performance of the UK construction 
industry have identified many areas of improvement and emphasized the need for 
performance measurement (Latham 1994 and Egan1998). Additionally, a 
significant number of construction firms in the UK have implemented 
performance measurement frameworks within the past five years. 
Performance measurement is an integral part of management and may have thus 
been exercised ever since management existed. However, in modern business 
literature, performance measurement has been traced back to the 1860s and 1870s. 
Within the first quarter of the twentieth century many of the financial performance 
methods and techniques used today had been developed. Dissatisfaction with the 
sole use of financially based performance measures started in the 1950s and has 
built momentum since the late 1970s. The main problem with financially based 
performance measurement lies in the fact that financial information is lagging, in 
the sense that it describes the outcome of managerial actions / decisions after they 
occur by at least one reporting period. However, managers need current and up-to- 
date information, that is mostly non-financial, to be able to take better actions / 
decisions. 
Many frameworks have been developed over the past two decades that use both 
financial and non-financial data, such as the Balanced Scorecard and Business 
Excellence Models. Performance frameworks have been used simultaneously in 
organisations, mostly as separate and competing initiatives which often lead to 
confusion over purpose and priorities. A need, thus, exists in organisations for a 
comprehensive approach to measuring business performance that can overcome 
these difficulties. This research study started with the aim of developing a single 
comprehensive approach to measuring business performance. However, the study 
revealed that performance frameworks have been used for different purposes by 
organisations and a single framework cannot satisfy the performance 
measurement needs of organisations. Alternatively, the study suggests an 
integrated approach among frameworks in a non-competing and synergie manner. 
The study was based on existing performance frameworks, such as the Balanced 
Scorecard, and the EFQM and Baldrige Excellence models. A variety of research 
methods were used that included a theoretical formulation procedure, expert 
interviews, case studies, and a questionnaire survey. 
BUSINESS PERFORMANCE MEASUREMENT IN CONSTRUMON 
Non-financial business performance measurement developed in construction 
during the nineties in the form of internal KPI, bcnchmarking, Excellence models 
and the Balanced Scorecard. However, the reports of Latham (1994) and Egan 
(1998) and government initiatives, such as the Movement for Innovation and 
Construction Best Practice Programme had a great impact on creating awareness 
in the industry and advocating measurement as an important ingrcdicnt in 
performance improvement. Many construction organisations have adopted the 
construction KPI that were recently expanded to include KPI for the environment, 
people, M&E contractors, consultants, and construction products' industry KPI 
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(CBPP-KPI 2004). This wave of performance measurement among construction 
organisations was accompanied by the use of advanced frameworks such as the 
European Foundation for Quality Management Excellence Model (British 
Quality Foundation 2004) and the Balanced Scorecard (Kaplan and Norton 2001). 
A survey conducted within this research reports on the usage of each framework 
within construction contractors, and is shown in Figure 1. 
KPI 
54.2% 
K 
14.6% 
(8.3 \\ 12.5% 
None %i 
6.3 % Balanced 
Scorecard 
ýýEFQM 
2.1 % 
0% 
2.1% / 
Figure 4. Performance Measurement Frameworks used in UK Construction 
Contractors 
A high usage of KPI (89.6 per cent) can be noted as opposed to lower percentages 
reported in earlier studies of Mbugua (2000) and Robinson (2002). The 
percentage of organisations not using any performance measurement system are 
only 6.3 per cent which shows a considerable decrease from earlier studies. The 
use of EFQM and the Balanced Scorecard was 25.0 per cent and 22.9 per cent, 
respectively, which is within range of the figures reported by Mbugua and 
Robinson and indicates that nearly a similar percentage of organisations use each 
framework. Additionally, organisations advancing from the KPI stage of 
performance measurement into more advanced applications of EFQM or Balanced 
Scorecard were inclined to use either framework (14.6 per cent and 12.5 per cent) 
rather than both combined (only 8.3 per cent). Alternative frameworks have been 
developed and required by clients and government agencies for selection 
purposes, such as the Capability Assessment Toolkit (CAT) in the Highways 
Agency that is underpinned by Business Excellence Models (CAT 2004). Only 
one organisation from the survey sample reported using CAT as an internal 
performance measurement system. Frameworks that are adopted because of 
client-push rather than organisation buy-in can lead to limited benefit to the 
organisation, despite the framework being a useful performance improvement 
tool.. 
The actual purpose of each of the framework was investigated in the research 
study. Empirical data together with business literature across industries were used 
to suggest an integrated approach among performance frameworks. EFQM has a 
wide spectrum of performance criteria and therefore gives a much more 
comprehensive view of the business than the Balanced Scorecard. On the other 
hand, the Balanced Scorecard provides a more focused view on the matters critical 
to the organisation's strategic objectives. Both views are required by organisations 
and necessary to performance improvement. The organisation needs a 
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comprehensive and detailed picture of all aspects of the business in what is termed 
as a Excellence Performance Measurement. It also needs to monitor the progress 
of critical strategic objectives in order to build / maintain its competitive 
advantages, in what is termed as Strategic Performance Measurement. Excellence 
models such as EFQM were found extremely useful in identifying the strengths 
and weaknesses of the organisation, assessing the general business health of the 
organisation and in benchmarking the organisation's performance. The Balanced 
Scorecard, however, was found to be preferred in terms of reflecting strategic 
initiatives and identifying and monitoring strategic objectives. KPI have been 
used across industries since the 1960s, and have been very useful for industry 
benchmarking. They also form an integral part of other performance frameworks 
such as EFQM and the Balanced Scorecard, and are preferably used within a more 
holistic framework rather than alone. 
FRAMEWORK FOR MEASURING BUSINESS PERFORMANCE 
A framework for measuring business performance in construction contracting 
organisations has been developed in this research and includes tools for measuring 
strategic and excellence performance, in addition to an integration methodology. 
These tools and methods are discussed in the following sub-sections. 
1. Strategic Performance Measurement 
Studies have shown that effective strategic planning / management can have a 
positive effect on financial performance. Poor outcomes of strategic management 
in some organisations have been linked with improper strategic performance 
measurement. Organisations spend most efforts in formulating and developing 
strategic plans, but have a lesser commitment to implementing and evaluating 
them. Frameworks such as the Balanced Scorecard have shown wide adoptability 
and acceptance as a strategic management tool. Advanced generations of the 
Balanced Scorecard have evolved to include tools such as strategy maps that 
facilitate the monitoring of strategic goals and objectives 
In the construction industry, contracting organisations have tended to focus on 
operational effectiveness (cost-leadership strategies) as a result of the traditional 
tendering process, and at the expense of strategic positioning (differentiation 
strategies). However, with the emergence of best value contracts and partnership 
agreements in the UK, a shift has occurred towards strategic positioning and 
differentiation strategies. This growing trend of more sophisticated organisational 
strategies promotes the use of strategic performance measurement to monitor and 
manage such strategic initiatives. 
The results of a survey within this research study showed a tendency of 
organisations to state their strategic objectives in a balanced financial and non- 
financial manner (73 per cent) as opposed to 23 per cent stating their objectives in 
mostly financial terms and 4 per cent of organisations using mostly non-financial 
objectives. The survey revealed that strategic objectives are typically monitored 
by end of period results (e. g. annually, quarterly, or monthly) in 68 per cent of the 
organisations surveyed and only 28 per cent translate their objectives into 
strategic drivers. However, users of the Balanced Scorecard within the survey did 
not sufficiently utilise its strategy map feature. Strategy maps have been widely 
used across industries to monitor strategic performance, where indicators are 
linked together in a casual structure to reflect the organisation's strategy. Strategic 
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objectives, in effect, are translated into their causal drivers, as theorised by the 
organisation. Strategic drivers provide a mechanism for management to focus on 
the areas relevant to its strategy and to monitor strategic performance. Some 
organisations have even used extensive data to quantify the causal relationships 
among indicators, so for example, on average one percent increase in employee 
satisfaction would be translated into a certain amount of sales. The construction 
industry is project-based and inherently different than other industries, and thus, 
management. concepts not originating from construction need to be adapted. The 
study developed a Construction Strategy Map as a non-prescriptive guideline for 
developing strategy maps in construction, and is illustrated in Figure 2. The four 
tiers of the Construction Strategy Map are financial, external customer, internal 
processes and learning and growth. 
Financial Improve Shareholder 
Value 
Revenue Growth ro, Increase Productivity 
New Sources Customer Improve Cost Improve Use 
of Revenue Profitability Structure of Assets 
External Customer Other External Stakeholders 
Customer Customer Value Proposition Climate for 
Strategies Action 
Product Operational Customer Satisfaction Contribution 
Leadership Expellence Intimacy 
Internal Other Internal 
Processes Projects Results Processes 
Project Attributes Project Relationships Project Image Innovation Processes 
Project Owner Project Teamwork Perception of 
Sustainable Development 
Cost Time Quality Safety Relationships Harmony Company in 
Customer Management / 
AA Project 4 
Learning & Gro 
Innovation, Learning People Partnerships Resources Risk Work Information & & Knowledge Management & Suppliers Management Management Culture Analysis Management 
Figure 2. The Construction Strategy Map 
Financial 
The strategy map starts with the basic goal of profit-seeking organisations, which 
is to improve shareholder value. This can be obtained by two basic approaches: 
revenue growth and increased productivity. Revenue can grow by either finding 
new sources of revenue (e. g. new markets or customers) or by increasing single 
customer profitability. On the other hand, productivity can be increased by 
improving the cost structure (i. e. lowering direct and indirect expenses) or by 
improving the use of assets more efficiently. 
External Customer 
Customer satisfaction is a main requirement of achieving the desired financial 
results. In the strategy map, customer satisfaction is expressed based on the 
`customer value proposition' determined by the organisation and entailed by the 
strategy. The customer value proposition can be product leadership, operational 
excellence or customer intimacy. These strategic propositions are translated into 
289 
Measuring Business Performance in Construction Contracting Organisations 
processes in the next level of the strategy map. Various stakeholders, such as 
society, may have either a positive or negative association with business results. 
The main objective of the organisation, when dealing with external stakeholders is 
to provide a climate for action, so the organisation can operate in an enabling 
environment. To achieve this objective, from a strategic point of view, two 
important aspects need to be considered in the construction strategy map, the 
satisfaction of external stakeholders and their contribution towards the 
organisation 
Internal Processes 
To achieve the external customer results, appropriate internal processes need to be 
in place. The definition of internal processes can take various forms, depending on 
how the organisation is viewed. For example, the ISO 9000: 2000 standards 
identified a minimum requirement for internal processes based on a quality point 
of view. On the other hand, Kaplan and Norton (2001) adopted a value chain view 
in defining internal processes. Ideally, construction processes should follow one 
of these orientations. However, construction is project dominated, and project- 
based processes remain the main way of viewing construction processes. The 
internal processes perspective in the construction strategy map is, therefore, 
divided into two parts: project results and other internal processes. The project 
results can be expressed in the normal project attributes of cost, time, quality and 
safety, or in other important determinants of project success, such as project 
relationships and image. The second part of this perspective, other internal 
processes, contains various business processes such as innovation, sustainable 
development and customer management processes. 
Learning and Growth 
The final level of the strategy map is concerned with learning and growth of the 
organisation. This perspective would typically include organisational enabling 
factors that would be the basis of improvement in the organisation and the 
foundation of the organisation's strategy. In other words, it represents the basic 
competencies and know-how of the organisation, and can therefore include 
performance improvement programs / initiatives such as intellectual capital 
management, people management, partnerships and supplier management, 
resources management, risk management, work culture, and information and 
analysis. 
The example shown in Figure 3 is a strategy map developed with a major UK 
contractor using the Construction Strategy Map. The organisation had shifted to a 
differentiation strategy over the past decade. The map reflects an ultimate goal of 
improving profits expressed as return on investment (ROI). To increase profit in a 
differentiation strategy the focus is on revenue growth rather than increased 
productivity, and is expressed in new sources of revenue (new/target markets 
indicator) and customer profitability (partnerships indicator). The partnerships 
indicator expresses the portion of contracts being based on framework / negotiated 
agreements, as opposed to tendered contracts, which in effect reflects customer 
profitability, since profitability increases with the increased proportion of 
negotiated agreements. Both sources of revenue are affected by customer 
satisfaction. Impact on environment is seen to have a relatively weaker effect and 
influence on the new / target markets indicator, although this may be of 
considerable importance to certain clients. The internal business perspective 
includes supply chain management, safety, and site excellence, which are result- 
oriented indicators, according to their definitions, and address internal business 
process issues. Supply chain management, for example, measures the percentage 
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of suppliers that are related to long-term contracts / relationships. The embedded 
drivers of performance in the organisation that constitute the learning and growth 
perspective are innovation, employee satisfaction and risk management. 
Financial 
ROI 
Net / Target Partnerships Markets 
External 
Customer 
Product Leadership / Differentiation 
Customer Value Proposition 
Customer 
Satisfaction 
Impact on 
Environment 
Internal 
Business 
Processes Supply Chain 
Management Safety Site Excellence, 
Learning & 
Growth 
Innovation Employee Risk Management 
Figure 3. An Example of a Strategy Map of a Major UK Contractor 
2. Excellence Performance Measurement 
Over the last few decades many Business Excellence models have been adopted 
for the purpose of improving performance. The most utilised models are the 
European Foundation for Quality Management (EFQM) Excellence Model in 
Europe, the Malcolm Baldrige National Quality Award (MBNQA) in the US, and 
the Deming Prize in Japan. Many studies have discussed how far Excellence 
Models reflect Total Quality Management (TQM) and how effective Excellence 
Models and TQM are in achieving financial results. The mainstream of research 
suggests that effective implementation of Excellence Models / TQM does reap 
financial results. The question remains however, how can so many Excellence 
models and performance frameworks all exist? Research has shown that they view 
various facets of performance. Hence, a more comprehensive excellence model 
was developed by integrating the performance factors (criteria or perspectives) of 
EFQM, Baldrige, and Balanced Scorecard, thus achieving a wider coverage of 
performance. The framework was further adapted for use in project-based 
organisations, as that of the construction industry. The framework was also 
subjected to modification and refinement through expert interviews, case studies 
and the survey conducted in this research study. The feedback obtained on the 
framework was that it is more structured, comprehensive and detailed, reflects a 
construction point of view, is user friendly, and easy to understand. The suggested 
Excellence Model is illustrated in Figure 4. 
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Figure 4. Construction Excellence Model. 
The framework is divided into enabling and results criteria. The enabling criteria 
include: leadership; customer and stakeholder focus; strategic management; 
information and analysis; people, partnerships, suppliers, physical resources, 
intellectual capital, risk, work culture, and process management. The results 
criteria include: people, partnership, supplier, project, customer and other 
stakeholder, and organisational business results. The logic of the 
framework 
starts with leadership as the main driver for change and improvement in 
organisations. Leadership should guide the focus on customer, people and other 
relevant stakeholders, which in turn should guide the development of strategic 
plans. The strategic plans are further detailed into functional or programmatic 
business plans that are translated into processes for implementation. Once 
implemented on projects and throughout the organisation, improved internal 
stakeholder results should start to appear, such as that of employees, suppliers and 
stakeholders. This will reflect on project results that would further affect customer 
and external stakeholder results not under the direct management influence of the 
organisation. The final outcome is business results being achieved on the 
organisational level. Work culture is seen to be driven by leadership, and affecting 
other enabling criteria, whereas information and analysis is also driven by 
leadership and supports all other criteria throughout the model. The hi-directional 
relationships between information and analysis and other criteria provide forward 
and backward loops of information among criteria. The relationships among the 
criteria were described within the empirical feedback as intricate, and not 
necessarily causal. Hence, the framework is better thought of in the form of a 
process for achieving business results. 
The weights of criteria in Business Excellence models have been shown, in 
business research, to vary by industry. The weights of the Construction 
Excellence Model criteria have been computed using empirical data, as shown in 
Figure 4, and might vary from that of EFQM and Baldrige models. However, 
recent business research supports the methods used in this research and are in line 
with resulting weights. 
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Each criterion has been detailed into sub-criteria that were based on both EFQM 
and Baldiige models, and modified throughout the empirical research. These 
criteria and sub-criteria can be found in pages 12-14 of the Excellence Report in 
the Appendix. The actual effectiveness of each sub-criterion in contractors was 
measured in the questionnaire survey. The Excellence report illustrates company 
scores on each sub-criterion, and average scores of the survey (1 being not 
effective and 5 being extremely effective within the enabling criteria, and I being 
very weak performance and 5 very strong performance within the results criteria). 
The report provides an average and 95 per cent confidence limits of sub-criteria 
scores. Excellence points have been computed as well each criterion, according to 
the weights shown in Figure 4. The average Excellence points and 95 per cent 
confidence limits are described. A radar chart is included to give an instant 
illustration of the organisation's Excellence performance. The intention of the 
Excellence report is to illustrate how the Construction Excellence Model can be 
used to benchmark organisational performance. 
3. Integrating Strategic and Excellence Performance Measurement 
In order to use the suggested business performance measurement framework, both 
types of performance, strategic and excellence, need to be measured. The 
integration of both is illustrated in Figure 5. An excellence report is suggested on 
an annual basis, that could provide a good basis for assessing the strengths and 
weaknesses of the organisation, and as an input for the strategic formulation 
process, where other tools, such as the Construction Strategy Map can be used to 
develop and monitor strategic progress. The monitoring of strategic progress can 
be on an annual or shorter basis. Using some of the Excellence criteria to describe 
strategic objectives is inevitable, because of there wide coverage. However, 
consistency of indicators between the results criteria and the strategy map should 
be seriously considered. It should be noted though that the Excellence indicators 
are intended to provide a comprehensive view of performance, while those of the 
strategy map are to track strategic deployment and should be more focused. The 
national CBPP-KPI or in-house indicators could be used within both types of 
measurement. They are actually the building blocks of the Construction Strategy 
Map and the results drivers of the Construction Excellence Model. In this manner, 
separate KPI are combined in a holistic approach to serve the business 
performance measurement needs of the organisation. 
Environmental Planning Implementation Control Scanning 
Construction Strategy Map 
Internal & External Implementation Strategic 
Business 
Strategic 
Of Strateqic Performance 
Environment 
H 
Planning 
Objectives 
1 
Measurement 
Construction 
Excellence 
Model 
1 
Excellence 
Performance 
Measurement 
Figure 5. Integration of Strategic and Excellence Performance. 
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